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LETTER  OF  TRANSMITTAL 


State  of  Illinois, 
Department  of  Mines  and  Minerals, 

Springfield,  Illinois,  May  1,  1954. 

To  His  Excellency,  William  G.  Stratton,  Governor 
State  of  Illinois,  Springfield. 

Sir:  I  have  the  honor  to  submit  herewith  the  Seventy-second 
Annual  Coal  Report  of  the  State  of  Illinois,  Department  of  Mines  and 
Minerals,  for  the  year  ending  December  31,  1953. 

Respectfully  submitted, 

Ben  H.  Schtjll,  Director. 


DIRECTORS  OF  ILLINOIS— DEPARTMENT  OF 
MINES  AND  MINERALS 


Name 

Years  served 

Address 

Remarks 
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Peoria 

Spaulding 

Johnston  City.. 

Roanoke 

Springfield 

Springfield 

Litchfield 

DuQuoin 

Roanoke 

Urbana 

Danville 

Dowell 

Taylorville.  .  .  . 

Urbana 

West  Frankfort 
Marion 

1917-1919 

Thompson,  Joseph  C. 
Medill,  Robert  M .  .  . 

1919-1920 

1920-1924 

1924-1926 

1926-1930 

1930-1934 

McSherry,  James. . . . 
Medill,  Robert  M.  .  . 
Walker,  Harold  L.  .  . 

Moses,  Thomas 

Cruse,  Robert  R .  . .  . 
Starks,  James  W . . . . 
Walker,  Harold  L. . . 

Eadie,  Walter 

Schull,  B.  H 

1934-1941 

1941-1947 

April  2  to  October  1,  1947 

October  1, 1947  to  February  20, 1948 
March  1,  1948  to  January  16,  1949. . 
January  17, 1949  to  February  3, 1949 

February  8  to  April  18,  1949 

April  19,  1949  to  January  15,  1953. 

Died  in  office. 
Died  in  office. 

DEPARTMENT  OF  MINES  AND  MINERALS 

Ben  H.  Schull,  Director 
Phone:  6611,  Station  536 
Springfield,  Illinois 

Murrell  Reak,  Assistant  Director 
Phone:  6611,  Station  537 
Springfield,  Illinois 


MINING  BOARD 

Ben  H.  Schull,  Executive  Officer,  Springfield,  Illinois. 

Oliver  E.  Bishop,  Secretary,  121  Maple  Street,  Zeigler,  Illinois. 

Walter  Gill,  Member,  402  East  Adams  Street,  Bradley  Building, 

Springfield,  Illinois. 
John  W.  Abrell,  Sr.,  Member,  P.  O.  Box  187,  Farmersville,  Illinois. 
Roy  V.  France,  Member,  407  S.  Hibbard  Street,  Staunton,  Illinois. 


MINE  RESCUE  STATIONS 

Superintendents  and  Station  Addresses 

Belleville  —Edward  S.  Wright,  328  A  West  Main  Street. 

Benld  — Emlyn  Thomas,  Central  Avenue. 

Benton  — Howard  Williams,  503  East  Main  Street. 

DuQuoin  — Ben  Davison,  32  North  Division  Street. 

Eldorado  — Bennie  Gibbs,  First  National  Bank  Building. 

Herrin  — Arch  Ivy,  110  North  Fourteenth  Street. 
Springfield — William  J.  Williams,  609  Princeton  Avenue. 

MINERS'  EXAMINING  BOARD 

Joseph  Boetta,  President,  800  North  Adams  Street,  Gillespie,  Illinois. 
Donald  T.  Vinyard,  Secretary,  1508  Fisk  Avenue,  Eldorado,  Illinois. 
John  V.  Oldani,  Member,  717  North  Fourteenth  Street,  Herrin,  Illi- 
nois. 
Claud  Brown,  Member,  2814  Trolley  Road,  Eldorado,  Illinois. 


INSPECTORS-AT-LARGE 

Ray^McCluskey,  602  East  Grand  Avenue,  Carterville,  Illinois. 
John  J.  Kotzman,  907  East  Leonard  Street,  Staunton,  Illinois. 


METAL  MINES  INSPECTOR 

Cecil  Cullum,  Elizabethtown,  Illinois. 

GENERAL  OFFICE 

Administrative  Secretary:  Edna  Roach,  414  East  Canedy,  Spring- 
field, Illinois. 

Chief  Clerk:  Joseph  C.  Tabor,  1937  North  Twentieth  Street, 
Springfield,  Illinois. 

Account  Clerk:  Mildred  Glenwright,  1800  Dial  Court,  Spring- 
field, Illinois. 

Mining  Statistician:  Lynn  Brewer,  Virden,  Illinois. 

Clerk-Steno  I:  Billie  Purves,  414  Black  Avenue,  Springfield, 
Illinois. 

Clerk-Typist  II:  Evelyn  Cummings,  Athens,  Illinois. 

Explosive  Inspector:  James  Litchfield,  436  West  Canedy,  Spring- 
field, Illinois. 

Messenger-Clerk  II :  Thomas  Edwards,  3329  Walnut  Street  Road, 
Springfield,  Illinois. 


LIST  OF  STATE  MINE  INSPECTORS  AND  COUNTIES 
COMPRISING  THEIR  RESPECTIVE  DISTRICTS 

First  District — Charles  VanSchaick,  Inspector,  216  West  Devlin 
Street,  Spring  Valley,  Illinois.  Grundy,  LaSalle,  Livingston,  Will, 
Kankakee,  Stark  and  Marshall  Counties. 

Second  District — Arthur  Riedlinger,  Inspector,  117  Amsler  Street, 
Bartonville,  Illinois.  Peoria  and  Tazewell  Counties. 

Third  District — Homer  E.  Roman,  Inspector,  644  South  Randolph 
Street,  Macomb,  Illinois.  Henry,  Warren,  Knox,  Hancock,  Schuyler, 
Mercer,  Brown  and  McDonough  Counties. 

Fourth  District — James  I.  Jayne,  Inspector,  Box  195,  Cuba,  Illinois. 
Fulton  County. 

Fifth  District — Charles  Blakeney,  Inspector,  R.  R.  No.  4,  Danville, 
Illinois.  Vermilion  and  Douglas  Counties. 

Sixth  District — George  Hall,  Inspector,  1809  South  Lincoln  Avenue, 
Springfield,  Illinois.  Sangamon,  Logan,  Menard  and  Morgan  Counties. 

Seventh  District — Albert  H.  Morris,  Inspector,  807  West  Elm  Street, 
Taylorville,  Illinois.  Christian  County. 

Eighth  District — William  Mitchell,  Inspector,  General  Delivery,  Mt. 
Olive,  Illinois.  Macoupin  County. 

Ninth  District — Rudolph  R.  Schiber,  Inspector,  Glen  Carbon,  Illinois. 
St.  Clair,  Greene,  Madison  and  Jersey  Counties. 

Tenth  District — Frank  Stank,  Inspector,  Taylor  Springs,  Illinois. 
Macoupin,  Madison  and  Montgomery  Counties. 

Eleventh  District — Fred  Lippert,  Inspector,  920  Centerville  Avenue, 
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Twelfth  District — Harold  V.  Richmond,  Inspector,  408  South  Mill 
Street,  Nashville,  Illinois.  Clinton,  Marion,  Washington,  Jefferson 
and  Randolph  Counties. 

Thirteenth  District — Inspectors-at-Large.  Jackson,  Perry  and  Randolph 
Counties. 

Fifteenth  District — John  L.  Romine,  Inspector,  606  South  Monroe, 
West  Frankfort,  Illinois.  Franklin,  Perry,  Jackson  and  Randolph 
Counties. 

Sixteenth  District — Edmund  Grezlak,  Inspector,  810  West  Webster, 
Benton,  Illinois.  Franklin  and  Perry  Counties. 

Seventeenth  District — James  Sneddon,  Inspector,  210  Sylvia  Avenue, 
Christopher,  Illinois.  Franklin  County. 


Eighteenth  District — Edward  Mallaburn,  Inspector,  1200  Davis, 
Johnston  City,  Illinois.  Jackson  and  Williamson  Counties. 

Nineteenth  District — Roscoe  Moore,  Inspector,  301  East  Washington, 
Benton,  Illinois.  Williamson  County. 

Twentieth  District — Aden  Whaley,  Inspector,  Mulkeytown,  Illinois. 
Williamson  County. 

Twenty-first  District — Mike  Sciranko,  Inspector,  204  West  Washing- 
ton, Benton,  Illinois.  Williamson  and  Saline  Counties. 

Twenty-second  District — Theodore  A.  Plumlee,  Inspector,  901  East 
Oak  Street,  West  Frankfort,  Illinois.  Gallatin,  Saline  and  Williamson 
Counties. 
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I     General — Table  1 — Directory 


Name  of  operato 


County 


Alpha  Coal  Co 

Bell  &  Zoller  Coal  Co.,  Buckhorn  #2 

Bell  &  Zoller  Coal  Co..  Zeigler  #3 

Bell  &  Zoller  Coal  Co.,  Murdock 

Big  Five  Coal  Co.,  Inc.,  Conant 

Blue  Bird  Coal  Co.,  Mine  #7 

Blue  Bird  Coal  Co.,  Mine  #8 

Bois  Coal  Co 

Breese  Coal  Co.,  Inc.,  North  Breese  Mine 

Bugos-White  Coal  Co 

Carlinville  Coal  Mining  Co.,  South  Mine 

Carmac  Coal  Co 

Chicago,  Wilmington  &  Franklin  Coal  Co.,  Orient  Mine  #1 

Chicago,  Wilmington  &  Franklin  Coal  Co.,  Orient  Mine  #2 

Chicago,  Wilmington  &  Franklin  Coal  Co.,  Orient  Mine  #3 

Citizens  Coal  Co..  East  Breese 

Cutler  Coal  Co.,  Inc 

Delta  Collieries  Corp 

Eldorado  Coal  Corp 

Fairview  Collieries  Corp.,  Flamingo  Mine 

Fairview  Collieries  Corp.,  Harmattan  Mine 

Forsyth  Williamson  Coal  Co.. 

Freeburn  Mining  Co.,  Freeman  Mine  #3 

Freeman  Coal  Mining  Corp.,  Crown  Mine 

Freeman  Coal  Mining  Corp.,  Freeman  Mine  #4 

Golden  Rule  Coal  Co 

Green  Valley  Coal  Co 

Harrisburg  Coal  Co 

Joliana  Mining  Co 

Key  Coal  Co 

Little  Coal  Co... 

Little  Dog  Coal  Co 

Little  John  Coal  Co.,  Inc.,  Little  John  #5 

Little  Sister  Coal  Corp 

The  Livingston-Mt.  Olive  Coal  Co.,  Livingston  #1 

Lumaghi  Coal  Co.,  Cantine  #4 

Marion  County  Coal  Mining  Corp.,  Glenridge  Mine 

Mid-Continent  Coal  Corp.,  Green  Diamond  Mine 

Midland  Electric  Coal  Corp.,  #1 

Midland  Electric  Coal  Corp.,  Middlegrove  #2 

Midland  Electric  Coal  Corp.,  Rapatee  #3 

Midwest  Utilities  Coal  Corp.,  Bradburv  Mine 

Moffat  Coal  Co 

Moore  &  Son  Coal  Co 

Morgan  Mines,  Inc.,  Millstadt  Mine. 

Morgan  Mines,  Inc.,  Morgan  Mine 

Morgan  Mines,  Inc.,  Morgan-Brvant  Mine 

Mt.  Olive  &  Staunton  Coal  Co.,  #2 

New  Black  Crystal  Coal  Co.,  #1 

New  West  Side  Coal  Co.,  Inc.,  #1087 

Northern  Illinois  Coal  Corp.,  Essex  Mine  #14 

Old  Ben  Coal  Corp.,  #9 

Old  Ben  Coal  Corp.,  #11 

Old  Ben  Coal  Corp.,  #14. 

Old  Ben  Coal  Corp.,  #  15 

Old  Ben  Coal  Corp.,  #22 

Parton  Coal  Co 

Peabody  Coal  Co.,  #8 

Peabody  Coal  Co.,  #10 

Peabodv  Coal  Co.,  #14 

Peabody  Coal  Co.,  #17 

Peabody  Coal  Co.,  #40 

Peabody  Coal  Co.,  #43 


Henry 

Williamson.. 

Williamson.. 

Douglas 

Perry 

Williamson.. 
Williamson.. 
Washington  . 

Clinton 

Henry 

Macoupin... 
Williamson.. 


Franklin. 
Franklin. 
Jefferson . 


Clinton 

Perry 

Williamson.  __ 

Saline. 

Fulton 

Vermilion 

Williamson... 
Williamson... 
Montgomery  . 
Williamson... 

St.  Clair 

Williamson 

Williamson... 

Jackson 

Fulton 

Knox 

Macoupin 

Knox 


Fulton... 
Madison. 
Madison. 
Marion... 
St.  Clair. 

Henry.  _ . 


Knox 

Randolph.  _ 
Randolph.. 
Williamson. 
Clair... 
Williamson. 

Fulton 

Madison.... 
Williamson. 
St.  Clair.... 
Kankakee.. 
Franklin.  __ 


Franklin... 
Franklin... 

Franklin... 
Franklin... 

Williamson. 
Christian... 
Christian... 

Perry 

Christian... 

Saline 

Saline 


Alpha 

Johnston  City 

Zeigler 

Murdock 

Cutler 

Harrisburg 

Harrisburg 

DuBois 

Breese 

Alpha 

Carlinville 

Marion 


Orient 

West  Frankfort . 
Waltonville 


reese.. 

Cutler 

Marion 

Eldorado 

Fairview 

Danville 

Carterville . . . 

Marion 

Farmers  ville. 

Marion 

Lenzburg 

Marion 

Marion 

Elkville 

Astoria 

Farmington.. 

Gillespie 

Victoria 


St,  David.. 
Livingston. 
Collinsville. 
Centralia... 

Marissa 


Atkinson 

Farmington. 


Farmington 

Sparta 

Sparta 

Marion 

Millstadt 

Herrin 

Lewistown 

Staunton 

Marion 

Marissa 

Wilmington 

West  Frankfort. 


Coello.... 
uckner. 


West  Frankfort. 
Valier 


Creal  Springs . 

Tovey ... 

Pawnee 

DuQuoin 

Pana 

Galatia 

Harrisburg 
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General 
superintendent 


Superintendent 
of  mine 


Local 
mine  manager 


Address  of  main  office 
of  company 


R.T.White 

C.Ward  Padgett. 
C.  Ward  Padgett. 


John  Bugos 

Arthur  Got  hard . 
Wm.  Guiney 


0.  Huffstutlor.. 
W.  R.Unsell- __ 
W.  R.Unsell... 
John  Waligorski 
Joseph  Winter-. 
R.T.  White. ... 


Jolin  Waliirorski 
Joseph  Winter.. 
John  Bugos 


F.  Earle  Snarr. 
F.  Earle  Snarr. 
F.  Earle  Snarr . 


Charles  W.  Barker. 
Howard  L.  Schulz. 
John  R.  Foster 


John  W.  Whimpey—. 

Drelus  Pierce 

John  McGreavey 

Elmos  Williams 

L.  L.  Freeman 

Emil  Choisser 

Roman  Gresiak,  Sr__ 

Theodore  Heck 

George  Gouy 

John  W.  Whimpey... 
Dewey  Muhlenbruck 
Reuben  Tucker 


Fred  A.  Miller. 


James  Camp.. 
Arlie  N.Cook. 
Sewell  Hurst.. 


W.  A.  Endicoti 


Maurice  Willi 


W.  A.  Endicott.... 
W.  A.  Endicott.... 
Walter  R.  Forsyth 
Roland  Wilson 


Roland  Wilson 

George  Gass 

Orval  Harris 

Ray  Sims 

George  G.  Guiney 
Don  Johnston 


l.llis  Maxwell... 
C.  E.  Walker. __ 
J.  E.  Singhurst- 
Roland  Wilson. 
John  W.  Abrell. 
Van  E.  Austin.. 

George  Gass 

Orval  Harris. .. 
Ray  Sims 


Harry  Buller 

Marion  Joplin 

Maurice  Williams- 
William  Kilgour.. 


R.J.  Ne whouse 

R.  P.  Wilson 

Bernard  Burke 

Guy  Hargett 

George  Gass 

Orval  Harris 

Claude  McNew 

Paul  G.  McCormick. 


C.  W.  Imlay. 


Clarence  V.  Beck,  Jr. 
S.  F.  Sherwood 


T.  W.  Pearson 


Clarence  V.  Beck,  Jr. 
L.  H.  Sherwood 


Camillo  Faralli.. 
Elmer  O'Neal... 
L.  H.  Sherwood. 


Robert  Gore. 
A.  S.  Macke.. 


R.K.  Ronk. 
R.  K.Ronk. 


L.  L.  Ruff.... 
Robert  Gore. 
A.  S.  Macke.. 


H.  R.  Hays 

W.  W.  Youngblood. 


Mike  Tomso 

F.  R.  Neubauer. 
Oscar  Lucking.  _ 
M.  O.  Barber-... 


H.  R.  Hays. 


R.  K.  Ronk 

H.  W.  Bradbury... 

J.  D.  Moffat.. 

Chas.  Moore 

Charles  Thomas. .. 
Charles  Thomas. .. 
Charles  Thomas... 

J.  S.  Forman 

Guy  Hargett 

Rudolph  L.  Gegel. 

Don  Johnston 

Howard  Lewis 


Chas.  Moore- 
Harold  Thon 
Glen  Peugh. 


Albert  Simm 

Cliff  Thomas 

David  Upchurch. 


George  Timmerman. 
Frank  Hilliard 


(!len  Peugh 

Otis  Bearce 

Stephan  Pirok.. 
Frank  Hilliard 


Raymond  Kuplen. 
Joe  Littlefair 


415  Putnam  Bldg.,  Davenport,  Iowa 

307  N.  Michigan  Ave.,  Chicago,  111 

307  N.  Michigan  Ave.,  Chicago,  111... 
307  N.  Michigan  Ave.,  Chicago,  111... 

Cutler,  111 

Pruett  Bldg.,  Harrisburg,  111 

Pruett  Bldg.,  Harrisburg,  111 _. 

DuBois,  111 

P.  O.  Box  235,  Breese,  111 

Alpha,  111... 

Carlinville,  111 

Rm.  2273,  20  N.  Wacker  Drive,  Chicago 

6,111 
Rm.  407,  332  S.  Michigan  Ave.,  Chicago 

4,111 

Rm.  407,  332  S.  Michigan  Ave.,  Chicago 

4,  111 
Rm.  407,  332  S.  Michigan  Ave.,  Chicago 

4,111 

Breese,  111 

Cutler,  111 

430  Big  Four  Bldg..  Indianapolis,  Ind. 

Eldorado,  111 

431)  Bin  Four  Bldg.,  Indianapolis,  Ind- 
130  Big  Four  Bldg.,  Indianapolis,  Ind. 

20  S.  Central  Ave.,  Clayton  5,  Mo 

300  W.  Washington  St.,  Chicago  6,  111.. 
300  W.  Washington  St.,  Chicago  6,  111.. 
300  W.  Washington  St.,  Chicago  6,  111.. 

Lenzburg,  111 

R.F.D.  2,  Marion,  111.... 

1008  E.  Blvd.,  Marion,  111 

208  S.  LaSalle  St.,  Chicago  4,  111 

114  W.  11th  St.,  Kansas  Citv,  Mo 

313  N.  Main  St.,  Farmington,  111 

122  N.  Seventh  St..  St.  Louis  1,  Mo.— 
1016  Merchants  Bank  Bldg.,  Indiana]) 

olis,  Ind 


Howard  Lewi 
Howard  Lewi 


Howard  Lewi 
Howard  Lewi 


Wm.  H.  Bailey.... 
William  H.Bailey. 


William  H.  Bailey. 
Joe  Littlefair 


Joe  Craggs  - 
Joe  Craggs - 
Joe  Craggs . 
Joe  Craggs . 
Joe  Craggs  - 
Joe  Craggs . 


Ben  Barton 

M.  J.  Donnelly. 
J.  M.  Carney.. . 
Coil  Whitlow.  _. 
Al  Colquhoun.. 
Glen  Ft.  Dodd.. 
Henry  Parks. .. 


John  Sharkness.  _ 

H.C.Herrin 

Fred  Canaday 

Isham  Jones 

Frank  Hiscox 

Pat  McGovern. . . 
Thurman  Gulley. 
Robert  Littlefair. 
Herman  Parton.. 

Cletus  Foster 

Leo  Gilmartin 

Raymond  South. 

Wm.  Hatfield 

Ruby  Keown 

John  Wagner 


307  N.  Michigan  Ave.,  Chicago,  111 

Livingston,  111 

111  N.  Fourth  St.,  St.  Louis  2,  Mo 

Box  421,  Centralia,  111 

Suite  2041,  310  S.  Michigan  Ave.,  Chi 

cago  4,  111 

1300  Fletcher  Trust  Bldg..  Indianapolis 

4,  Ind 

1300  Fletcher  Trust  Bldg..  Indianapolis 

4,  Ind 

1300  Fletcher  Trust  Bldg..  Indianapolis 

4,  Ind 

Sparta,  111 

^3  W.  Broadway,  Sparta,  111 

904  E.  Blvd.,  Marion,  111 

2850  N.  Meridian  St.,  Indianaoplis,  Ind. 

2850  N.  Meridian  St.,  Indianapolis,  Ind. 

2850  N.  Meridian  St.,  Indianapolis,  Ind. 

Laclede  Gas  Bldg.,  St.  Louis,  Mo... 

807  N.  Washington  St.,  Marion,  111 

Marissa,  111 

14  W.  Eleventh  St.,  Kansas  City.  Mo.. 
230  S.  Clark  St.,  Chicago  4,  111 


230  S.  Clark  St..  Chicago  4.  111. 
230  S.  Clark  St.,  Chicago  4.  111. 


230  S.  Clark  St.,  Chicago  4,  111. 
230  S.  Clark  St.,  Chicago  4,  111. 


R.F.D.  2,  Creal  Springs.  Ill 

231  S.  LaSalle  St.,  Chicago,  111... 
231  S.  LaSalle  St.,  Chicago  4,  111. 
231  S.  LaSalle  St.,  Chicago  4,  111. 
231  S.  LaSalle  St..  Chicago  4,  111. 
231  S.  LaSalle  St.,  Chicago  4,  111. 
231  S.  LaSalle  St.,  Chicago  4,  111. 
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I    GENERAL— 


No. 

Name  of  operator 

County 

Post  office 

64 

Perry  Coal  Co.,  St.  Ellen  Mine 

65 

Pschirrer  Coal  Co.,  #3 

Pure  Coal  Co 

66 

67 

Ritter  Coal  Co.,  Red  Fox  #2 _. 

DuQuoin 

fis 

Ritter  Coal  Co.,  Red  Fox  #3 

69 

Harrisburg 

Harrisburg 

70 

Saline 

71 

72 

Harrisburg 

73 

St.  Louis  &  O'Fallon  Coal  Co.,  Black  Eagle  #2 

St.  Clair 

74 

75 

Seminole  Coal  Corp.,  #17 

Lenzburg 

Pinckney  ville 

Percy... 

7fi 

Service  Coal  Co.,  #6. . . 

77 

78 

79 

Strobel  Coal  Co 

80 

81 

Gillespie 

Gillespie.. 

Gillespie 

Elkville 

8? 

83 

84 

Sfi 

Elkville 

86 

Pinckney  ville 

Pinckneyville 

S7 

Truax-Traer  Coal  Co.,  Pyramid  Mine 

ss 

Fulton 

Perry 

DuQuoin 

no 

The  United  Electric  Coal  Co.,  Cuba  #9 

The  United  Electric  Coal  Co.,  Fidelity  #11 

91 

DuQuoin 

92 

The  United  Electric  Coal  Co.,  Buckheart  #17 

93 

V-Day  Coal  Co 

94 

95 

West  Side  Coal  Co.,  #1 

Sparta 

9fi 

97 

Will 

15 


TABLE  1— Concluded 


General 
superintendent 

Superintendent 
of  mine 

Local 
mine  manager 

Address  of  main  office 
of  company 

No. 

RollieE.  Meeks 

George  Pschirrer 

Virgil  Woodburn 

220  N.  Fourth  St.,  St.  Louis  2,  Mo 

fi4 

A.  R.  Pschirrer 

John  Pschirrer - 

65 

P.O.  Box  69,  Marion,  111.. 

66 

DuQuoin,  111 

67 

Box  247,  Sparta,  111 

68 

Paul  Halbersleben 

Paul  Halbersleben 

Paul  Halbersleben 

Paul  Halberleben 

Kenneth  Woosley 

Robert  Morris 

J.  A.  Bottomley 

Walter  Sadler 

Dewey  Marks 

Charles  Boyd 

Douglas  E well 

Vern  Gidcumb. 

Malcom  Tierney 

John  Richmond. 

59  E.  Van  Buren  St.,  Chicago  5,  111 

59  E.  Van  Buren  St.,  Chicago  5,  111 

59  E.  Van  Buren  St.,  Chicago  5,  111 

59  E.  Van  Buren  St.,  Chicago  5,  111 

17A  N.  Main  St.,  E.  St.  Louis,  111 

P.O.  Box  55,  Petersburg,  Ind 

69 
70 
71 
72 

73 

John  Wible-.. 

W.  H.Price 

74 

114  W.  11th  St.,  Kansas  City,  Mo 

R.F.D.  3,  Pinckneyville,  111 

75 

Arthur  Morgenstern.. 

76 

1514  Merchants  Bank  Bldg.,  Indianap- 

W.  W.  Dukes 

Wayne  Edwards 

Amos  Strobel 

Roy  Davidson 

Joseph  Frew 

John  McDonald 

Stewart  Pratt 

R.  E.  Henderson 

Guy  CEstes 

R.  E.  Henderson 

R.  E.  Henderson 

77 

Ray  Baughman 

1016  Merchants  Bank  Bldg.,  Indianap- 

78 

1100  S.  Granger,  Harrisburg,  111 

79 

Fred  Edwards.. 

Robert  McKee... 

Robert  McKee 

James  J.  Harper 

James  A.  Martin 

C.  D.  Heatherly 

Len  Hartwell 

600  E.  Blvd.,  Marion,  111 

80 

Lawrence  Kiss 

Gillespie,  111  ... 

R? 

Gillespie,  111 

83 

F.  A.  Huff  .. 

230  N.  Michigan  Ave.,  Chicago  1,  111 

230  N.  Michigan  Ave.,  Chicago  1,  111 

230  N.  Michigan  Ave.,  Chicago  1,  111 

230  N.  Michigan  Ave.,  Chicago  1,  111 

230  N.  Michigan  Ave.,  Chicago  1.  Ill 

315  N.  12th  Blvd.,  St.  Louis,  Mo 

307  N.  Michigan  Ave.,  Chicago  1,  111 

307  N.  Michigan  Ave.,  Chicago  1,  111 

307  N.  Michigan  Ave.,  Chicago  1,  111 

R.F.D.  1,  Danville,  111 

84 

F.  A.  Huff 

8fi 

F.  A.  Huff 

F.  A.  Huff 

86 
87 

Byron  Somers 

88 

Harry  Williamson 

C.  E.  Bell 

G.J.  Higgins,  Sr 

on 

<>1 

9? 

Arthur  Zamberletti.. . 

Rollie  Atwood 

Dave  Simpson 

George  E.  Adamson.. 
James  E.  Vaughn,  Sr.. 

93 

Dye  and  Fortune  Sts,  Virden,  111 

216  W.  Osborn  St.,  Sparta,  111. 

94 

95 

106  E.  Blvd.,  Marion,  111 

Qfi 

Box  311,  Morris,  111 

97 

16 


I     General — Table  1A — Directory 


No. 

Name  of  operator 

County 

Post  office 

A.  &  M.  Coal  Co.,  #1                           

Fulton 

Vermilion 

Gallatin 

Livingston 

Williamson 

Fulton 

9 

Catlin 

B.  &  W.  Coal  Co.,  #1 

6 

8 

St.  Clair 

Peoria 

q 

Williamson 

Williamson 

P 

Blue  Bell  Coal  Co.,  #1                 .   

14 

Madison 

Schuyler 

Fulton 

Madison 

Williamson 

Fulton 

Sangamon 

15 

17 

18 

C.  &C.  Coal  Co                        

19 

C.  &  W.  Coal  Co.,  #1..-.       

Peoria 

Peoria 

Jackson 

Percy. 

">8 

Schuyler 

Fulton 

Vermilion 

Logan 

Gallatin 

LaSalle 

Perry 

Sangamon 

Saline 

St.  Clair 

Fulton 

Sangamon 

Menard 

Vermilion..- 

Menard 

LaSalle 

Perry 

Vermilion 

Equality 

"?4 

Eddy  Coal  Co                                    

36 

V 

Eagle  Creek  Coal  Co.,  #1 

Eldorado 

Ellisville 

40 

4S 

47 

Fulton 

Schuyler 

Vermilion 

Saline 

Williamson 

Peoria 

Fulton 

Randolph 

Menard 

Peoria 

48 

50 

5' 

53 

54 

Ideal  Coal  Co.,  #2 

55 

56 

57 

J.  &  J.  Coal  Co.,  Inc 

J.  &  J.  Coal  Co.,  Inc 

Canton 

of  Local  Mines — 1953 
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Mine  manager 

Mine  examiner 

Engineer 

Post  office  address  of  operator 

No. 

Howard  Albrecht 

Charles  Yutes 

231  Williams  St.,  Westville,  111 

? 

310  W.  Stanton  St.,  Streator,  111 

P.  0.  Box  69,  Marion,  111 

Leon  King \ 

Lavern  King [■ 

Louis  Grider J 

Lavern  King 1 

Norman  Cowles 1 

Louis  Grider 1 

Jewel  Parmley J 

Stanton  Lee  Farthing 

807  Kettelle  St.,  Peoria,  111 

Glasford,  111 

K   Wall 

1211  N.  Charles,  Belleville,  111 

805  Laramie  St.,  Peoria,  111 

R.  R.  4,  Roodhouse,  111 

Edward  J.  Singley 

Edward  J.  Singley 

Harvey  Clark 

Wilbur  Mauck 

Fred  L.  Hofeditz....! 

R.  R.  2,  Carterville,  111 

Catlin,  111 

Wilbur  Mauck / 

R.  R.  2,  Collinsville,  111 

Peter  Bruketta 1 

Frank  Bruketta / 

H.  E.  Coolbaugh 

Nick  Bruketta J 

Collinsville,  111 

Lew  Taggart J 

371  S.  Main  St.,  Canton,  111 

E.  J.  Overbeck \ 

James  Bryant J 

Walter  Young 

Charles  Willis 

James  Bryant 

Walter  Young 

Ed.  Klingbeil 1 

E.J.  Overbeck / 

Walter  Hensley 

P.O.  Box  132,  Springfield,  111 

923  W.  Main  St.,  Carbondale,  111 

R.  R.  2,  Peoria,  111 

21 

R.  R.  2,  Marion,  111 

926  W.  Virginia,  Peoria,  111 

907  W.  Maiden  St.,  Marion,  111 

Percy,  111 

George  Gladson J 

142  W.  Hickory  St.,  Canton,  111 

E.N.Niles 1 

C.  W.  Mauer \ 

R.  J.  Newman J 

J.  G.  Guiney 

J.P.Connolly 

Frank"F."pharYsV."."4 

M.  A.  Revelle j 

Mike  Mazura \ 

John  Storey / 

George  Taylor 1 

D.  L.  Montgomery../ 

R.  R.  1,  Utica,  111 

R.  R.  2,  Box  154,  DuQuoin,  111... 

Cantrall,  111 

Eldorado,  111 

Kllisville,  111... 

Thomas  E.  Baugh.    1 
Richard  R.  Neale. -_/ 

Joseph  E.  Beeby ] 

Albert  H.  Denkert-.j- 
CarlM.  Denkert J 

P.  O.  Box  244,  Riverton,  111 

Richard  R.  Neale-—  \ 
James  F.  Stevenson  j 

542  W.  Jefferson  St.,  Petersburg,  111 

R.  R.  1,  Danville,  111 

Oscar  Fredrickson 

49 

Robert  Wright 

Robert  Wright 

Nevin  Stevenson 

R.  R.  4,  Streator,  111 

Pincknevville,  111 

505  N.  Main  St.,  Georgetown.  Ill 

505  N.  Main  St.,  Georgetown,  111 

Ellisville,  111 

Harry  L.  Fritz 

48 

Chas.  Nygren 

105  W.  13th  St.,  Danville,  111 

907  Garfield,  Marion,  111 

50 

206  E.  Charles,  Marion,  111 

51 

Box  23,  Edwards,  111 

Ray,  111 

Vt 

James  W.  Bell 1 

Walter  F.  Sewell / 

407  S.  13th  St.,  Petersburg,  111  .  . 

55 

1101  State  St.,  Pekin,  111. 

In 

1101  State  St.,  Pekin,  111 

57 

IS 


I    GENERAL— 


Name  of  operator 


County 


J.  &  M.Coal  Co 

Jackson  County  Brick  Co. 

Jim  Mine,  Inc 

Jones  Coal  Co.,  #1 

Johns  Coal  Co 


Kedas  Coal  Co.. 

Kimzey  Coal  Mine,  #2 

Knight  &  Turner  Coal  Co 

Knoxville  Mining  Co.,  #2 

Andrew  Kollar 

Lakeside  Coal  Co - 

Lanham  Coal  Co.,  #1 

Lee  Coal  Mining  Co 

O.  W.  Lightbody 

Lingenfelter  Coal  Co.,  #1 

Lingenfelter  Coal  Co.,  §2 

Liverpool  Coal  Co 

Lloyd  Mine 

Long  View  Coal  Co.,  Inc 

Lump  Coal  Co 

M.  &  E.Coal  Co 

Pete  Maccanelli  Mine,  #1 

Malmgren  Coal  Co.,  #2 

Arthur  Mart  Coal  Co 

Martin  Coal  Co.,  #1 

A.  H.  McCormick  &  Sons 

E.  Roy  Meyers  Coal  Co 

Midwedt-Radiant  Corp.,  #1... 

Miller  Mining  Co 

Monmouth  Stone  Co 

Jess  R.  Morgan 

Morgan  Coal  Co 

Morris  Coal  &  Mining  Co 

New  Black  Diamond  Coal  Co. 


Norris  Coal  Co 

No.  3  Coal  Corp. 

Oak  Grove  Coal  Co 

Oak  Hill  Coal  Co.,  #1 

Oakwood  Coal  Co 

P.  and  C.  Coal  Co 

Pekin  Coal  Co 

Pekin  Coal  Mining  Co 

Pep  Coal  Co - 

Phillips  Coal  Co.,  No.  2 -- 

Pine  Bluff  Coal  Co 

Pioneer  Collieries  Co.,  #1 

Pioneer  Mining  Co 

Polinski  Coal  Co 

Purity  Coal  Co 

Putt  Creek  Coal  Co.,  Inc 

Rawalt  Coal  Co. 

Regenhardt  &  Southern  Const.  Co.,  #4. 
Regenhardt  &  Southern  Const.  Co.,  #5. 

Rice  Lake  Coal  Co 

Walter  Richard  Mine 

Reinheimer  Slope  Mine 

Roadside  Coal  Co 

Rock  &  Stevenson  Coal  Co 

Salt  Fork  Coal  Corp 

Schubert  Coal  Co.,  #1 


Howard  Scott  Coal  Co_. 

Shawnee  Coal  Co 

Shiloh  Valley  Coal  Co... 

Simpson  Coal  Co 

South  Side  Coal  Co 

E.  Sporleder  Coal  Co... 
Streator  Drain  Tile  Co.. 
Sun  Valley  Coal  Co.,  #1. 
Sunnyside  Coal  Co 


Jackson. 
Henry.. 
Fulton.. 
Jackson. 


Vermilion.. 

Peoria 

Williamson- 
Knox 

LaSalle 

Tazewell 

Saline 

Peoria 

Peoria 

Fulton 

Fulton 

Fulton 

Menard 

Henry. 

Fulton 

Jackson 

Fulton 

Fulton 

LaSalle 

Peoria 

Schuyler.  _. 

LaSalle 

St.  Clair. .. 

Warren 

LaSalle 

Jackson 

Peoria 

Grundy 

Williamson. 


Williamson. 

Grundy 

Williamson  . 

Gallatin 

Vermilion . . 

Gallatin 

Gallatin 

Tazewell... 
St.  Clair... 

Jackson 

Fulton 

Peoria 

Saline 


St.  Clair.. 
Fulton. --. 
Fulton.... 

Saline 

Saline 

Fulton 

Fulton.... 
St.  Clair. . 
Fulton.... 

Peoria 

Vermilion. 
St.  Clair.. 


Peoria 

Gallatin.... 
St.  Clair... 

Peoria 

St.  Clair... 
St.  Clair... 
Livingston. 

Gallatin 

Peoria.. 


Catlin 

Campbell  Hill... 

Coal  Valley 

Astoria 

Carbondale 

Westville 

Elmwood 

Marion 

Galesburg 

Streator 

Pekin 

Harrisburg 

Peoria 

Glasford 

Canton 

Canton 

Lewistown 

Tallula 

Coal  Valley 

Cuba 

DeSoto 

Farmington 

Glasford 

Streator 

Glasford 

Rushville 

Ottawa 

Millstadt 

Alexis 

LaSalle 

Ava 

Edwards 

Morris 

Marion 

Marion 

South  Wilmingto 

Marion 

Junction 

Oakwood 

Equality 

Equality 

Pekin 

New  Athens 

Carbondale 

Lewistown 

Laura 

Equality 

Marion 

Belleville 

Cuba 

Lewistown 

Harrisburg 

Harrisburg 

Cuba 

Lewistown 

Freeburg 

Canton 

Peoria 

Oakwood 

Mascoutah 

Glasford 

Harrisburg 

Belleville. 

Peoria 

Belleville 

Belleville 

Streator 

Eldorado 

Elmwood 
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I 


TABLE  1A— Continued 


Mine  manager 

Mine  examiner 

Engineer 

Post  office  address  of  operator 

No. 

J.  W.Jones \ 

Chas.  Nygren 1 

Martin  Mackovic J 

Henry  Warhausen 

224  Williams,  Westville,  111 

58 

Campbell  Hill,  111 

Coal  Valley,  111 

V\ 

r,o 

p,° 

J.  T.Johns J 

Alex  Kedas 

R.  R.  1,  Westville,  111 

G3 
64 

606  E.  Meridian  St.,  Marion,  111 

Bfi 

54  S.  Kellog  St.,  Galesburg,  111 

67 

R.  R.  1,  Pekin,  111 

68 

1418  W.  Lincoln  St.,  Harrisburg,  111 

Bert  A.  Briggs 

70 

0.  W.  Lightbody 

Glasford,  111 

71 

"I"~~™""""" 

"""""-""""":"" 

R.  R.  3,  Canton,  111 

72 

7? 

Fred  L.  Roloff 

R.  R.  2,  Box  135A,  Lewistown,  111 

Tallula,  111 

74 

Willard  Whitehurst... 

75 

Coal  Valley,  111 

76 

Cuba,  111      . 

77 

De  Soto,  111 

78 

79 

R.  R.  2,  Glasford,  111   . 

RO 

81 

Glasford,  111 

m, 

313  E.  Lafayette  St.,  Rushville,  111 

541  Third  Ave.,  Ottawa,  111 

8S 

84 

220  N.  4th  St.,  St.  Louis,  Mo 

85 

Andy  Kincaid 

86 

87 

88 

2850  N.  Meridian  St.,  Indianapolis,  Ind. 

Qfl 

Andrew  Jones \ 

Arlie  King J 

Verna  Powell,  Jr 

P.  0.  Box  69,  Marion,  111 

91 

qo 

John  Corneglio 

Earnest  Berton - 

R.  R.  2,  Marion,  111 

"4 

Carrier  Mills,  111 

•tfi 

Wm.  J.  White 

Ross  Terhune 

PR 



R.  R.  1,  Equality,  111 

97 

QS 

Arthur  Barker. 

99 

100 

Box  602,  Carbondale,  111. 

101 

10? 

H.  C.  Mead 

10S 

104 

1100  E.  Main  St.,  Marion,  111 

105 

118  S.  Virginia  Ave.,  Belleville,  111. 

R.  R.  2,  Cuba,  111 

106 

Fred  Payne 

107 

506  E.  Elm  St.,  Canton,  111 

HIS 

109 

1 10 

Cuba,  111 - 

111 

ll'1 

Philip  Zink,  Sr— - 

113 

117  W.  Vine  St.,  Canton,  111 

114 

Clyde  Stevenson 

R.  R.  2,  Charter  Oak  Rd.,  Peoria,  111— 

115 
116 

Walter  W.  Nenninger.. 

Geo.  A.  Titze \ 

Carl  Schmidt- f 

John  f.  Beatty \ 

Joseph  Schubert / 

405  N.  Market  St.,  Mascoutah,  111 

Glasford,  111 

117 
US 

108  Dayton  St.,  Harrisburg,  111 

110 

Norman  Davis 

R.  R.  2,  Belleville,  111     . 

1  Tl 

Peoria,  111 

181 

500  Union  Ave.,  Belleville,  111 

1'? 

R.  R.  2,  Box  69,  Belleville,  111 

m 

Streator,  111 

1714 

914  First  St.,  Eldorado,  111 

IM 
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I    GENERAL— 


No. 

Name  of  operator 

County 

Post  office 

w 

Peori 

1?8 

TarltonCoalCo 

Saline 

Equality 

129 

13(1 

131 

Triple  S  Mines,  #2 

Augusta 

Troy. 

13? 

133 

Two  Rivers  Coal  Co 

134 

Washington 

135 

13fi 

VVheelhouse  Coal  Co.,  £2 

137 

Petersburg 

Freeburg 

Harrisburg 

Petersburg 

138 

Wildwood  Coal  Co 

13Q 

140 

H.  B.  Wilson  Coal  Co 

141 
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TABLE  1A— Concluded 


Mine  manager 

Mine  examiner 

Engineer 

Post  office  address  of  operator 

No. 

1216  Grinnell  St.,  Peoria,  111 

m 

William  Towberman.. 

Simon  E.  Stoutham- 

R.  R.  2,  Equality,  111 

188 

Henry  G.Graber—.l 
William  Towberman  / 

m 

130 

Cuba,  111 

131 

Wm.  Kneedler 

Troy,  111— .     

13?! 

1901  N.  Filbert  St.,  Danville,  111 

133 

Wm.  Helms ) 

Edward  Wm.  Scanlanf 

William  Gross 1 

William  Ferguson / 

134 

Norman  Wenneborg.. 

135 

Rushville,  111 

136 

Richard  Wheelhouse  / 

Deldon  Grant 

137 

138 

Wayne  Milligan 

James  Gray 1 

Harold  Wilcox,  Sr...J 

DeTdon  Grant-I '. ~~~~-~- 

139 

140 

Norwood  Rural  Station,  Peoria  5,  111 

141 
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General — Table  2 — General  Statement 
With  comparative  figures  1949-1953 


Counties  and  Mines 
counties  producing  coal. 

mines  operated 

shipping  mines 

local  mines 

shipping  mines — shaft—, 
shipping  mines — strip... 

local  mines — shaft 

local  mines — strip 


Number  of 
Number  of 
Number  of 
Number  of 
Number  of 
Number  of 
Number  of 
Number  of 


Output 
Output  in  tons,  all  mines 

Output  in  tons,  shipping  mines 

Output  in  tons,  local  mines 

Output  in  tons,  shipping  mines — shaft- 
Output  in  tons,  shipping  mines — strip. 

Output  in  tons,  local  mines — shaft 

Output  in  tons,  local  mines — strip 


Disposition 

Tons  handled  by  railroads 

Tons  disposed  of  otherwise 

Employees 
Number  employed  underground- 
Number  employed  on  surface 

Total  employees 


Days 
Average  days  worked,  shipping  mines. 
Average  days  worked,  local  mines 


Mining  Method 
Number  of  mining  machines  in  use. 

Tons  undercut  by  machines 

Tons  mined  by  hand 

Tons  mined  by  stripping.- 


Loading 
Number  of  mechanical  loaders  in  use. 

Tons  loade^gnechanically 

Tons  loadedby  hand 


Explosives 
Kegs  of  powder  used  for  blasting  coal.. 

Pounds  of  pellet  powder  used... 

Pounds  of  dynamite  used 

Pounds  of  permissible  explosives  used- 


Haulage 

Number  of  motors  used  in  underground  haulage 
Number  of  animals  underground. 

Casualty 
Number  of  fatal  accidents  . 


Number  of  non-fatal  accidents. 

Tons  mined  to  one  man  killed 

Tons  mined  to  one  man  injured.. 

Number  employed  to  one  man  killed.  . 
Number  employed  to  one  man  injured. 


Number  of  m: 
Number  of  m 
Number  of  m 
Number  of  m 
Number  of  m 


Miscellaneous 

nes  using  closed  lights 

nes  using  L.O.X 

nes  using  Cardox 

nes  using  Airdox 

nes  using  Continuous  Miner. 


45,966,114 
43,847,321 

2,118,793 

28,351,587 

15,495,734 

934,191 

1,184,602 


38,544,560 
7,421,554 


29,132,106 

153,672 

16,680,336 


317 

28,011,081 
340,506 


2,745,147 
1,795,520 


28 

920 

1,641,647 


45,752,588 
43,274,400 
2,478,188 
27,933,411 
15,340,989 
1,103,542 
1,374,646 


38,392,383 
7,360,205 


15,798 
8,023 


28,788,980 

247,973 

16,715,635 


27,161,125 
772,286 


8,617 
1,039,175 
2,200,984 
2,914,117 


31 

1,122 

,475,890 

40,778 

768 
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54,869,679 
52,595,098 
2,274,581 
35,305,166 
17,289,932 
1,254,543 
1,020,038 


47,264,705 
7,604,974 


9,491 
29,329 


615 

36,081,258 

478,451 

18,309,970 


34,142,184 
1,162,982 


10,175 
1,770,157 
2  044  — 
3',  497',  066 


1,156 
433 


154 

1,494 

356,297 

36,727 

190 


45 
350 
149 
201 
110 


57,282,303 
54,356,918 
2,925,385 
37,887,792 
16,469,126 
1,754,045 
1,171,340 


20,851 
10,216 
31,067 


671 
37,766,772 
1,875,065 
17,640,466 


537 
36,312,604 
1,575,188 


10, 
3,533,043 
2,675,822 
5,017," 


1,128 
490 


45 
1,1 

1,272,940 

35,164 

690 
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Mines  Suspending  Operations  During  1953  Showing  Month 
of  Last  Operation 


Operator 


County 


Big  Muddy  Coal  Company,  #2 

Booz  Coal  Company,  #1 

Bunker  Hill  Coal  and  Mining  Company 

Carlinville  Coal  Mining  Company 

Chipman  and  Wilson  Stripping  Company  #1 

Clifford  E.  Hyde  Coal  Company 

Herkel  and  McDonald... 

Kimzey  Coal  Mine  #2 

L.  W.  Mathis  Coal  Company  #1 

Northern  Illinois  Coal  Corporation  #14W 

Oak  Coal  Company 

Oak  Grove  Coal  Company 

Old  Ben  Coal  Corporation  #11 

Pulliam  and  Certain  Coal  Company  #1 

Tarlton  Coal  Company  #1. 

Troy  Domestic  Coal  Company 

Truax-Traer  Coal  Company,  Red  Fox  Mine. 
Wildwood  Coal  Company 


Jackson 

Schuyler.. 
Madison... 
Macoupin. 

Fulton 

LaSalle 

Saline 

Peoria 

Schuyler.. 

Will 

St.  Clair.. 
Williamson 
Franklin.. 
Gallatin... 

Saline 

Madison... 

Perry 

St.  Clair.. 


April 

March 

March 

March 

May 

March 

June 

February 

March 

March 

June 

April 

April 

June 

March 

February 

April 

March 


Mines  Abandoned  During  1953  Showing  Month 
of  Last  Operation 


Operator 


County 


Black  Banner  Coal  Company 

Blair  Mining  Company 

Campbell  Hill  Brick  Company 

Edgar  County  Coal  Company... 

Eldorado  Coal  Corporation 

Georgetown  Coal  Company 

Green  Valley  Coal  Company  #1 

Hoffman  Coal  Company 

J.  &  J.  Coal  Company 

Knight  and  Turner  Coal  Company  #1.. 

Lanham  Coal  Company  #1 

Oakwood  Coal  Company 

Pep  Coal  Company  #2 

Pinckneyville  Mining  Company  #5 

Rawalt  Coal  Company 

Regenhardt  and  Southern  Construction  Company  #4 

Rocky  Branch  Coal  Company  #1 

South  Side  Coal  and  Mining  Company 

Sunnybrook  Coal  Company  #1 

Sunnyside  Coal  Company 

Superior  Coal  Company  #2 

Superior  Coal  Company  #3 

Unity  Coal  Company,  Inc.,  #1 


Williamson 
Randolph.. 

Jackson 

Edgar 

Saline 

Vermilion.. 
Williamson 

Peoria 

Fulton 

Williamson 

Saline 

Vermilion.. 
St.  Clair... 

Perry 

Fulton 

Saline 

Saline 

St.  Clair... 
Williamson 

Peoria 

Macoupin.. 
Macoupin.. 
Williamson 


August 

March 

November 

April 

April 

April 

March 

March 

August 

December 

November 

March 

December 

February 

April 

March 

March 

March 

February 

March 

September 

December 

June 


II  (pAodwctum 
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II     Production- 


-Table  3 — Average  man-day  production — 
shipping  mines 


County 

Reports 
tabulated 

Man-days 

Tons 
mined 

Per  cent  of 

mines 

reported 

Average 
tons  per 
man-day 

Christian  County — 

3 

449,759 

6,722,124 

100% 

14.9 

Clinton  County- 

2 

32,403 

129,711 

100% 

4.0 

Douglas  County — 

16,425 

229,364 

100% 

14.0 

Fbanklin  County — 

552,054 

4,588,891 

100% 

8.3 

Fulton  County- 

5,850 

244,798 

5,832 
34,563 

44,058 
27,292 

90,576 

42,004 

5,846,257 

52,687 
687,448 

459,741 
608,043 

1,369,093 

100% 
100% 

100% 
100% 

100% 
100% 

100% 

7.1 

23.8 

Henry  County — 

9.0 

19.8 

Jackson  County- 

10.4 

22.2 

Jefferson  County— 

15.1 

Kankakee  County — 

2 
6 

57,227 

2,610 
48,935 

111,148 

840,927 

11,545 
1,083,500 

1,044,091 

100% 

100% 
100% 

100% 

14.7 

Knox  County — 

4.4 

Macoupin  County — 

9.4 

Madison  County- 

3 

140,462 

1,016,468 

100% 

12.8 

Marion  County- 

1 

23,562 

152,075 

100% 

6.5 

Montgomery  County — 

1 

118,965 

1,632,211 

100% 

Perry  County — 

5 

4 

3 
2 

5 
2 

6 

2 

1 
1 

1 

169,189 
100,603 

30,285 
31,420 

127,265 
29,977 

238,233 
32,232 

2,297 
36,823 

3,549 

1,938,907 
2,056,637 

566,823 
806,481 

1,857,638 
927,114 

2,411,237 
446,401 

39,027 
746,832 

11,983 

100% 
100% 

100% 
100% 

100% 
100% 

100% 
100% 

100% 
100% 

100% 

11.4 

20.4 

Randolph  County — 

18.7 

St.  Clair  County— 

Strip  mines 

30.9 

Saline  County — 

10.1 

Vermilion  County- 

20.2 

Washington  County — 

3.4 

Will  County- 

1 

16 
4 

6,150 

327,843 
50,126 

136,083 

4,075,967 
1,310,011 

100% 

100% 
100% 

Williamson  County— 

12.4 

26.1 
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II     Production — Table  4 — Output  of  shipping  mines  by  months- 
1948-1953 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December. 

Total.. 


6,173,856 
5,791,081 
3,807,340 
4,045,382 
5,565,085 
5,119,759 
4,754,435 
5,264,850 
5,143,620 
5,802,618 
5,410,275 
5,616,111 


5,302,583 
5,376,106 
3,687,749 
4,217,660 
4,066,131 
3,361,595 
2,815,928 

2, 118',  405 
1,319,673 
4,966,848 
3,661,470 


3,481,031 
1,184,342 
5,807,136 
4,548,720 
4,596,805 
4,883,921 
3,353,163 
5,214,570 
5,056,404 
5,339,322 
5,287,110 
5,604,394 


5,904,203 
4,584,539 
4,543,916 
4,114,858 
3,737,067 
4,056,998 
2,869,510 
4,179,653 
4,082,976 
4,909,766 
4,085,328 
4,526,284 


5,159,565 
4,171,295 
3,681,763 
3,100,687 
2,889,250 
2,932,936 
2,240,330 
2,802,265 
4,471,385 
3,217,011 
3,972,400 
4,635,513 


4,179,636 
3,499,271 
3,691,493 
3,377,286 
3,073,171 
3,121,058 
3,010,408 
3,523,202 

4>88!  461 
3,820,722 
4,568,876 


494,412      44,772,617 


54,356,918     52,595 


43,274,400 


43,847,321 


II     Production — Table  5 — Number  of  shipping  mines  operated 
and  average  days  worked  each  month — 1948-1953 


January.. 
February. 

March 

April 

May 

June 

July 

August 

September 
October... 
November 
December. 


Mines    Days 


Mines    Days 


Mines    Days 


Mines    Days 


Mines    Days 


Mines    Days 


II    Production — Table  6 — Relative  rank  of  counties  producing 
500,000  tons  or  more— 1949-1953 


County 


„ 

1953 

a 

K 

6,722,124 

4 

6,063,002 

1 

5,513,246 

2 

4,588,891 

3 

3,996,200 

5 

3,507,536 

6 

2,976,213 

7 

1,632,211 

13 

1,378,637 

9 

1,369,093 

in 

1,125,720 

14 

1,089,287 

11 

1,044,091 

8 

1,032,078 

12 

849,754 

15 

840,927 

16 

746,882 

17 

^ 

1952 

g 

tf 

5,070,072 

1 

5,775,756 

3 

5,751,861 

4 

5,305,997 

2 

4,044,341 

ft 

3,475,548 

6 

2,996,317 

7 

1,140,994 

17 

1,402,846 

9 

1,253,526 

1ft 

1,054.043 

12 

1,228,899 

10 

1,716,224 

H 

1,228,392 

11 

963,458 

13 

871,379 

16 

813,621 

14 

Christian 

Fulton 

Williamson. . 

Franklin 

Perry 

St.  Clair 

Saline 

Montgomery 
Randolph. ._ 

Jefferson 

Knox 

Jackson 

Macoupin... 

Madison 

Vermilion... 

Kankakee 

Henry 


8,183,437 
6,274,275 
5,457,293 
7,955,001 
4,564,883 
3,779,695 
3,308,127 

700,974 
1,671,363 

912,073 
1,375,736 
1,494,440 
2,361,673 
1,419,589 
1,057,932 

857,916 

953,868 


6,090,7 
4,776,775 
9,154,688 
4,923,345 
3,740,236 
3,816,949 
746,046 
1,689,421 


1,331,892 
1,208,290 
3,301,308 
1,489,645 


5,192,596 
4,774,329 
3,562,924 
8,211,630 
3,729,409 
2,878,716 
3,912,668 
790,674 
1,588,397 


1,021,986 

882,576 

3,769,590 

1,707,054 

677,704 


621,570 
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II     Production — Table  7 — Tons  of  coal  produced,  average  days 

WORKED,  NUMBER  OF  MINES  OPERATED,  AND  NUMBER  OF  EMPLOYEES  IN 
ALL  SHIPPING  MINES,  WITH  PERCENTAGES  BY  YEARS  FROM  1920  TO 
1953  INCLUSIVE 


All  shipping  mines 

Strip  mines 

Per 

St 

Number 
of— 

Average 

days 
worked 

Tons 
produced 

N 

umber 
of— 

Average 

days 
worked 

Tons 
produced 

centage  of 
■ip  mines 

a 

s 

a 

S 

d 

o 

1920 

373 
389 
352 

374 
338 
255 
244 
241 
206 
200 
1S5 
167 
162 
159 
172 
1S2 
176 
168 
149 
146 
139 
143 
141 
141 
157 
159 
160 
160 
160 
157 
14!) 
136 
111 

85,037 
92.080 
93,681 
99,081 
85,499 
77,629 
73,497 
74,117 
61,154 
54,721 
51,215 
47,024 
44,078 
40,660 
40,943 
40,496 
40,011 
38,553 
35,247 
33,034 
29,695 
30,258 
30,022 
28,753 
29,010 
28,198 
29,745 
29,594 
29, 803 
28,520 
28, 246 
26,936 
21,674 
17,201 

176 
174 
127 
146 
139 
231 
155 
112 
152 
162 
145 
130 
107 
131 
147 
147 
153 
152 
135 
148 
140 
168 
201 
241 
230 
224 
196 
220 
186 
133 
161 
158 
151 
153 

72,409,610 
78,339,082 
61,406,093 
73,410,837 
70,324,363 
100,012,299 
67,836,441 
44,926,433 
54,284,184 
59,075,995 
51,996,608 
43,073,058 
31,402,399 
35,390,677 
38,655,527 
41,410,414 
47,285,587 
48,062,076 
38,442,859 
42,994,107 
46,071,806 
51,033,319 
61,124,628 
68,971,621 
73,958,923 
70,322,301 
60,932,785 
64,612,627 
62,494,412 
44,772,617 
54,356,918 
52,595,098 
43,274,400 
43,847,321 

3 

3 
5 

6 
11 
18 
16 
15 
14 
17 
15 
15 
17 
20 
26 
28 
30 
30 
25 
26 
27 
30 
28 
26 
31 
37 
36 
38 
45 
45 
39 
33 
27 
29 

217 
242 
446 
412 
611 
1,181 
1,203 
1,139 
1,149 
1,518 
1,519 
1,591 
1,769 
1,890 
2,042 
2,338 
2,803 
3,133 
2,881 
2,854 
2,873 
3,169 
3,495 
3,431 
3,730 
3,481 
3,479 
3,702 
4,064 
4,248 
3,729 
3,429 
3,066 
3,076 

149 
183 
134 
180 
155 
264 
176 
138 
206 
176 
181 
164 
163 
131 
134 
148 
141 
152 
153 
170 
176 
175 
209 
212 
204 
198 
166 
208 
172 
120 
151 
191 
175 
168 

367,009 
437,006 
533,923 
895,608 
1,184,288 
4,722,597 
3,482,611 
2,756,410 
4,113,908 
5,250,501 
6,220,336 
6,576,677 
6,628,228 
5,599,006 
6,008,218 
7,088,104 
8,873,299 
11,176,074 
10,058,999 
11,295,547 
12,024,635 
13,367,089 
15,937,681 
15,484,712 
17,108,528 
16,203,763 
14,302,739 
17,827,339 
16,758,306 
12,835,980 
16,469,126 
17,289,932 
15,340,989 
15,495,734 

0.08 

0.08 
1.42 
1.60 
3.25 
7.06 
6.56 
6.22 
6.80 
8.50 
8.11 
8.92 
10.50 
12.58 
15.12 
15.38 
17.04 
17.85 
16.77 
17.80 
18.7 
20.9 
20.5 
18.0 
19.7 
23.2 
22.7 
22. 
28.1 
28.6 
26.1 
24.3 
24.3 
29.9 

0.25 
0.26 
0.48 
0.42 
0.64 
1.52 
1.64 
1.54 

2 '.77 
2.97 
3.38 
4.00 
4.65 

5>7 
7.00 
8.12 
8.17 
8.63 
9.6 
10.4 
11.8 
11.9 
12.8 
12.3 
11.7 
12.5 
13.6 
14.9 
13.2 
12.7 
14.1 
17.8 

0.57 

1921... 

0.56 

1922 „ 

0.87 

1923... 

1.22 

1924 

1.68 

1925  * 

4.72 

1926 

5.13 

1927 

6.14 

1928  .. 

7.58 

1929 

8  89 

1930 

11.96 

1931 

15.27 

1932 

21.11 

1933  . 

15.82 

1934 

15.54 

1935 

17.72 

1936  .. 

18.16 

1937 

23.25 

1938 

26.16 

1939... 

26.27 

1940 

26.1 

1941... 

26.1 

1942 

26.1 

1943 

22.0 

1944... 

23.1 

1945 

22.0 

1946  . 

23.5 

1947... 

27.4 

1948 

26.8 

1949.. 

28.6 

1950 

30.3 

1951 

32.9 

1952 

1953 

35.5 
35.3 

From  July  1,  1924  to  December  31,  1925. 


II     Production — Table  8 — Mines  and  production 


1952 

1953 

Increase   (+) 
Decrease  ( — ) 

Per  cent  of 
Increase  (+) 
Decrease  ( — ) 

Mines 

Tons 

Mines 

Tons 

Mines 

Tons 

Mines 

Tons 

Shipping  mines 

Local  mines 

111 
152 

43,274,400 
2,478,188 

97 
135 

43,847,321 
2,118,793 

—14 

—17 

+572,921 
—359,395 

—12.6 
—11.2 

+  1-3 
-14.5 

Total 

263 

45,752,588 

232 

45,966,114 

—31 

+213,526 

-11.8 

+     -5 
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II     Production — Table  9 — Output  of  shipping  mines 


Name  of  operator 


Name, 
number 


Post  office 
address 
of  mine 


Number  of  days  in  operation  and 
tons  of  coal  mined 


January 


February 


CHRISTIAN  COUNTY 


Peabody  Coal  Co. 
Peabody  Coal  Co. 
Peabody  Coal  Co. 


No.  8.... 
No.  17... 
No.  10... 


Tovey.. 

Pana 

Pawnee. 


Average  days  and  total  tons. 
Clinton  County 

Citizens  Coal  Co 

Breese  Coal  Co.,  Inc 


North 
Breese. 


Breese. 
Breese. 


Average  days  and  total  tons.. 

DOUGLAS  COUNTY 

Bell  &  Zoller  Coal  Co 

FRANKLIN  COUNTY 

Chicago,  Wilmington  &  Franklin  Coal 

Co 

Chicago,  Wilmington  &  Franklin  Coal 

Co... 

Old  Ben  Coal  Corp 

Old  Ben  Coal  Corp 

Old  Ben  Coal  Corp. 

Old  Ben  Coal  Corp 

Old  Ben  Coal  Corp 


No.  1„ 

No.  2_. 
No.  11. 

No.  14. 
No.  15. 
No.  22. 
No.  9.. 


Orient 

West  Frankfort 

Coello 

Buckner 

West  Frankfort 

Valier 

West  Frankfort 


Average  days  and  total  tons. 

FULTON  COUNTY 


Little  Sister  Coal  Corp 

Midland  Electric  Coal  Corp. 


Pschirrer  Coal  Co 

Truax-TraerCoalCo. 


The  United  Electric  Coal  Cos. 
The  United  Electric  Coal  Cos. 


Morgan  Mines,  Inc. 


Fairview  Collieries  Corp. 
Key  Coal  Co 


Middle 
Grove 
No.  2... 

No.  3 

Red 
Ember 

Cuba 
No.  9... 

Buck- 
heart 
No.  17- 

Morgan 
Bryant 

Flamingo 

Key 


Farmington. 
Canton 


Fiatt.. 
Cuba. 


Lewis  town 

Fairview 

Astoria 


Average  days  and  total  tons. 

HENRY  COUNTY 


Midland  Electric  Coal  Corp. 

Bugos  White  Coal  Co 

Alpha  Coal  Co 


Atkinson. 

Alpha 

Alpha 


Average  days  and  total  tons . 


152,234  14 
178,538  15 


19,536 


82,481 

112,493 
27,667 
80,722 
45,732 
8,475 

125,889 


133,085 
73,097 


18,286 

52,966 
46,070 


74,265  20 
9,624  20 
2, 917120 


151,196 
153,526 
143,954 


6,751 
5, 
LI, 


56,507 
5,079 

77,585 

55,547 

55,003 

18,015 
54,955 

28,526 


62,419 
8,247 
1,857 


218,767 
222,405 


1,60 

4,775 


9,442 


46,748 

98,374 
19, 

45,429 
23,581 
14,093 
69,168 


317,326 


68,582 


62,545 
3,675 


106,146 
62,047 


23,551 
59,164 
37,127 


59,123 
3,788 
2,346 


Coal  mined  in  Knox  County. 
1  Coal  mined  in  Bureau  County. 
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AND  DATS  WORKED  EACH  MONTH  IN  1953 


Number  of  days  in  operation  and  tons  of  coal 

nined 

1 

a 

May 

June 

July 

August 

September 

October 

November 

December 

Total 

a 
1 

1 
P 

Tons 

P 

Tons 

R 

Tons 

m 

P 

Tons 

> 

P 

Tons 

>> 

ej 

Q 

Tons 

Q 

Tons 

1 
P 

Tons 

00 

>. 
99 

p 

Tons 

a 
8 

3 

16 

20 
17 

163,995 
195,764 
192,559 

15 
1!) 
16 

149,400 
187,973 
188,313 

16 

17 
16 

160,574 
170,353 
197,480 

13 

17 
13 

14 

143,093 
168,204 
150,582 

15 
19 
15 

16 

167,525 
188,187 
173,719 

19 

22 
20 

193,547 
208,681 
235,558 

15 

19 
17 

161,111 
194,821 
217,071 

22 
22 
21 

22 

222,798 
208,835 
261,225 

200 
231 
206 

2,081,023 
2,283,492 
2,357,609 

S-3 

S-7 

S-8 

IS 

552,318 

17 

525,686 

16 

528,407 

461,879 

529,431 

20 

637,786 

17 

573,003 

692,858 

212 

6,722,124 

7 

2,562 

7 

2,929 

8 

2,541 

17 

5,952 

18 

5,473 

19 

7,864 

18 

6,988 

21 

6,783 

175 

66,138 

S-2 

11 

4,071 

8 

8 

3,229 

15 
12 

5,231 

14 

5,316 

14 

5,165 

15 
17 

6,069 

16 
17 

6,196 

21 
21 

7,647 

172 

63,573 

S-3 

9 

6,633 

6,158 

7,772 

16 

11,268 

16 

10,638 

13,933 

13,184 

14,430 

171 

129,711 

12 

13,830 

20 

19,220 

21 

20,620 

17 

19,461 

21 

20,889 

17 

18,531 

21 

21,365 

25 

25,698 

223 

229,364 

S-l 

16 

22 

37,859 
132,984 

21 

20 

63,635 
129,495 

20 
20 

63,659 
129,289 

17 
17 

55,996 
110,322 

19 
18 

63,483 
117,845 

135 

218 
30 
155 

103 
lOfi 
140 

490,938 

1,361,739 
90,505 
864,389 
232,267 
334,679 

1,214,374 

S-3 

18 

109,009 

19 

116,132 

18 

113,792 

S-4 
S-9 

10 

7 
7 
8 

54,404 
14,630 
17,233 
68,368 

10 

7 
7 
7 

53,777 
12,850 
18,124 
60,316 

9 
8 
6 
11 

47,674 
14,978 
17,363 
88,753 

16 

8 
11 
12 

14 

90,246 
14,574 
36,725 
106,439 

19 
9 
12 
16 

108,571 
15,509 
44,737 

144,897 

18 
8 
11 
14 

105,146 
14,610 
43,009 

132,140 

14 
6 
12 
13 

79,046 
11,262 
45,081 
115,533 

18 
7 
16 

16 

98,617 
13,755 
62,367 
138,841 

S-10 
S-ll 
S-14 
S-20 

10 

263,644 

10 

261,199 

10 

282,560 

418,827 

16 

506,844 

15 

487,853 

13 

417,240 

16 

494,908 

127 

4,588,891 

15 

37,742 

17 

44,603 

17 

43,120 

18 

47,548 

20 

54,280 

17 

53,204 

17 

61,141 

21 

73,615 

214 

669,575 

S-2 

18 

45,260 

22 

56,204 

19 

47,634 

2-1 
14 

60,530 
4,052 

26 
16 

72,040 

5,012 

24 
16 

65,635 
5,021 

24 
14 

68,700 
4,056 

28 
211 

73,468 
5,434 

273 
130 

715,357 
42,004 

S-7 
S-10 

15 

91,170 

19 

114,572 

19 

103,140 

20 

118,874 

19 

118,306 

20 

123,289 

19 

122,117 

23 

135,608 

225 

1,368,089 

S-13 

12 

40,743 

19 

70,577 

20 

74,674 

17 

65,672 

17 

66,465 

22 

85,717 

18 

68,007 

22 

88,053 

211 

794,997 

S-14 

21 

96,569 

19 

84,074 

20 

89,256 

20 

89,092 

21 

90,939 

19 

88,030 

19 

88,549 

25 

119,374 

235 

1,084,795 

S-15 

19 
13 

10 

16,073 
42,346 
25,461 

17 
11 
14 

17 

15,651 
38,266 
32,672 

19 

12 
10 

7,224 
41,058 
24,895 

21 
13 
17 

18,321 
46,585 
46,275 

21 
7 
12 

22,831 
24,982 
35,854 

22 

13 
19 

20,224 
46,529 
52,325 

21 

12 
14 

19,149 
47,616 
38,987 

22 

15 
19 

20,423 
56,181 
47,959 

243 
162 

171 

208,700 
548,877 
455,867 

S-39 
S-40 
S-41 

15 

395,364 

456,619 

17 

431,001 

is 

496,949 

18 

490,709 

19 

539,974 

17 

518,322 

22 

620,115 

207 

5,888,261 

21 

8 

64,340 
3,366 

18 
8 

55,639 
3,926 

17 
7 

52,260 
2,686 

17 
21 

49,011 
667 

77 

13 

40,330 

15 

45,499 

15 

46,759 

25 

76,072 

223 
87 
179 

687,448 
36,688 

S-l 
S-2 

23 

1,591 

22 

1,221 

19 

17 

1,474 

22 

3,385 

L-198 

15 

67,706  13 

59,565 

12 

54,946 

.3 

49,755 

18 

41,921 

19 

46,720 

48,233 

24 

79,457 

163 

740,135 
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II  PRODUCTION- 


J 

e 

Name  of  operator 

Name, 
number 

or 
letter 

of 
shaft 

Post  office 
address 
of  mine 

Number  of  days  in  operation  and 
tons  of  coal  mined 

i 

1 

§ 

January 

February 

March 

April 

P 

Tons 

>. 
P 

Tons 

1 
R 

Tons 

I. 
* 
P 

Tons 

JACKSON  COUNTY 

8-1 

Truax-Traer  Coal  Co.,  No.  1 

Drift 

Strip 

Elkville 

Elkville 

Elkville 

14 

n 
15 

IS 

29,509 
59,871 
10,890 

10 

1  1 
12 

1? 

25,359 
53,449 
8,321 

14 
14 

in 

26,140 
50,726 
12,582 

li 
13 

17 

22,942 

S-l 

Truax-Traer  Coal  Co.,  No.  1 

46,903 

L-28 

12,920 

100,270 

87,129 

il- 

89,448 

If 

82,765 

JEFFERSON  COUNTY 

S-3 

Chicago,  Wilmington  &  Franklin  Coal 
Co „ 

No.  3 

17 

112,054 

15 

97,999 

ls 

101,645 

17 

102,566 

KANKAKEE  COUNTY 

S-l 

Essex 
No.  14.. 

Wilmington 

11 

73,567 

14 

68,975 

IS 

77,319 

21 

73,267 

KNOX  COUNTY 

S-2 
S-3 

Little  John  Coal  Co.,  Inc 

No.  5 

Rapatee 
No.  3— 

Victoria 

Farmington 

Farmington 

19 

21 

is 

Ifl 

51,748 

59,482 
2,093 

21 

19 
16 

IP 

48,895 

54,342 
1,882 

19 

18 
15 

17 

41,250 

52,605 
1,810 

12 

16 
21 

29,581 

L-4 

Little  Coal  Co 

44,964 

113,323 

75  269 

MACOUPIN  COUNTY 

S-3 

Little  Dog  Coal  Co 

Gillespie 

Carlinville 

Gillespie 

Gillespie 

Gillespie. 

18 

M 
12 
9 
6 
15 

1? 

23,275 
1,434 
32,509 
25,514 
21,243 
11,206 

13 
10 
13 

13 
3 
12 

18,301 

889 
36,121 
38,107 
10,443 
9,245 

11 

14,692 

10 

14,634 

S-5 

S-7 

No.  2 

No.  3 

No.  4 

12 

10 
10 

33,464 
8,578 

35,186 
7,605 

5 
5 
10 

12 

14,460 

S-8 

S-9 

33,364 

S-10 

115,181 

113,106 

MADISON  COUNTY 

S-3 
S-6 
S-7 

The  Livingston-Mt.  Olive  Coal  Co... 
Mt.  Olive  &  Staunton  Coal  Co. 

No.  1 

No.  2 

Cantine.. 

Livingston 

Stmiriton 

Collinsville 

21 
16 
14 

17 

14,753 
46,279 
42,724 

20 
14 
13 

14,144 
41,042 
38,858 

15 
13 
11 

11,151 
38,707 
34,798 

11 

12 
10 

8,646 
32! 728 

94,044 

84,656 

70,307 

MARION  COUNTY 

S-l 

Marion  County  Coal  Mining  Corp. .. 

MONTGOMERY  COUNTY 

Glenridge 

Centralia 

26 

20,965 

IS 

14,149 

16 

13,124 

13 

10,509 

S-4 

Freeman  Coal  Mining  Corp 

Crown 

Farmers  ville 

22 

159,132 

17 

141,939 

19 

133,508 

17 

131,113 

83 
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Number  of  days  in  operation  and  tons  of  coal  mined 

3 

a 

May 

June 

July 

August 

September 

October 

November 

December 

Total 

a 

1 
a 

a 

Tons 

a) 
Q 

Tons 

a 
Q 

Tons 

& 

Tons 

Q 

Tons 

Q 

Tons 

Q 

Tons 

Q 

Tons 

1 

Q 

Tons 

11 
12 

14 

21,070 
42,707 
9,232 

12 

12 
17 

14 

22,282 
43,631 
10,931 

11 
11 

11 

11 

19,754 
38,688 
7,451 

19 

15 
15 

16 

30,965 
50,337 
10,926 

20 
16 

1? 

IS 

31,623 

54,089 
11,684 

15 
14 
21 

17 

29,743 

46,551 
14,821 

17 
16 
10 

14 

31,210 
54,268 
7,508 

21 

21 
11 

44,577 
66,823 
7,301 

174 
171 
181 

335,174 

608,043 
124,567 

S-l 
S-l 
L-28 

12 

73,009 

76,844 

65,893 

92,228 

97,396 

91,115 

92,986 

18 

118,701 

170 

1,067,784 

20 

110,409 

19 

95,690 

19 

115,167 

20 

124,365 

20 

128,562 

21 

147,752 

IS 

123,408 

IS 

109,475 

222 

1,369,093 

S-3 

21 

74,898 

19 

67,797 

14 

45,659 

16 

58,411 

20 

73,279 

21 

n,m 

20 

71,225 

25 

82,832 

224 

840,927 

S-l 

14 

29,149 

14 

31,168 

8 

19,615 

11 

33,100 

L3 

40,947 

16 

48,425 

15 

44,936 

18 

47,455 

ISO 

466,269 

S-2 

7 

46,177 
565 

15 

42,234 

12 

34,577 

17 
13 

14 

51,304 
267 

19 

19 

17 

59,020 

941 

19 
22 

50,775 
1,016 

20 
22 

56,255 
906 

24 

21 

21 

65,496 
1,341 

217 
174 

617,231 
11,545 

S-3 
L-4 

15 

10 

13 

75,891 

73,402 

54,192 

84,671 

100,908 

19 

100,216 

19 

102,097 

114,292 

190 

1,095,045 

6 

8,822 

6 

8,497 

5 

6,735 

5 

6,151 

8 

11,297 

8 

10,055 

14 

20,749 

16 

23,384 

120 
24 
76 
80 
112 
143 

166,592 
2,323 
196,723 
208,950 
373,391 
96,112 

S-3 
S-5 

10 

24,016 
17,892 
32,928 
4,859 

10 

23,653 

11 
11 

24,851 
27,563 

3 
12 
8 

11 

7,649 
30,246 
25,968 

7,090 

S-7 

7 

13 
9 
14 

11 

29,738 
27,078 
8,361 

7 
8 
15 

17,615 
25,486 
9,212 

S-8 

in 

10 

g 

33,265 
5,924 

19 
12 

61,592 

7,467 

19 

15 

66,838 
9,450 

S-9 

7 

11 

7,097 

S-10 

8 

88,517 

9 

71,339 

10 

66,246 

S 

77,104 

76,474 

10 

62,368 

15 

89,808 

17 

99,672 

93 

1,044,091 

9 

9 
9 

7,190 
23,715 
26,953 

7 
10 

9 

9 

5,706 
24,730 
27,949 

9 

S 
10 

9 

7,428 
20,258 
30,749 

12 

1(1 
12 

11 

9,223 
24,585 
37,009 

11 

Hi 
15 

14 

9,259 
41,293 
42,647 

11 
16 

17 

15 

8,698 
41,745 
51,233 

12 

16 
17 

15 

10,039 
42,002 
51,595 

21 

17 

18 

19 

17,068 
45,650 
56,981 

159 

157 
155 

123,305 
418,939 
474,224 

S-3 
S-6 

S-7 

9 

57,858 

58,385 

58,435 

70,817 

93,199 

101,676 

103,636 

119,699 

157 

1,016,468 

10 

8,129 

12 

8,456 

11 

7,963 

13 

10,310 

16 

10,902 

21 

15,815 

21 

15,859 

21 

15,894 

198 

152,075 

S-l 

15 

120,044 

15 

124,833 

14 

117,759 

16 

121,297 

16 

135, 197 

17 

146,822 

17 

146,120 

19 

154,447 

204 

1,632,211 

S-4 

34 
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] 

s 

Name  of  operator 

Name, 
number 

or 
letter 

of 
shaft 

Post  office 
address 
of  mine 

Number  of  days  in  operation  and 
tons  of  coal  mined 

January 

February 

March 

April 

I 

j?     Tons 

3 

i 

Q 

Tons 

1 
Q 

Tons 

5 

Tons 

S-2 

PERRY  COUNTY 

No.  6 

Conant... 
No.  14.... 

Pinckneyville..  2 
Cutler 1 

6         2,146 
6         1,401 
3       62,850 
3         4,321 

5  31,966 

6  95,330 

2      114,910 
9       56,200 

0        3,715 

22 
14 
9 
15 
li 
13 

21 
11 

5 

13 

16 
9 

1,832 
1,266 
45,059 
5,197 

85 ! 829 

99,618 
54,714 

834 

22 

15 
9 
13 

1,900 
1,282 
44,152 
4,448 

21 
12 
6 
17 

1,856 

S-5 

Big  Five  Coal  Co.,  Inc 

1,067 

S-6 

Peabody  Coal  Co 

DuQuoin 

Cutler 1 

24,878 

S-8 

Cutler  Coal  Co.,  Inc 

5,299 

S-13 

Pyramid 
No.  11.... 
New 
Kathleen 

No.  2 

Red  Fox 
No.  2... 

Pinckneyville.. 
DuQuoin 1 

DuQuoin 5 

Pinckneyville.. 

DuQuoin 2 

1 

S-14 
S-32 

The  United  Electric  Coal  Cos... 

17 

22 

13 

4 
14 

19 

9 

109,943 

116,157 

72,454 

1,173 

17 

21 
11 

107,412 

S-33 

114,313 

70,405 

L-l 

Ritter  Coal  Co 

15 

17 
15 

7     372,839 

9       83,823 
3       44,118 

313,247 

66,859 
32,729 

351,509 

80,564 
31,810 

325,230 

S-7 

RANDOLPH  COUNTY 

Southwestern  Illinois  Coal  Corp 

Stream- 
line  

74,001 

S-15 

29,340 

S-17 

Bradbury 
Red  Fox 

No.  3... 
No.  1 

8-18 

Ritter  Coal  Co 

West  Side  Coal  Co 

L-7 

1 

14 

6      127,941 

3         3,600 

0  82,340 

1  47,106 
6       81,923 

2  3,745 

5  76,913 

6  20,366 

13 

5 
13 

18 
14 
18 

19 
22 

16 

10 

17 
Id 
11 
11 
11 
11 

99,588 

1,253 

55,072 

42,752 
68,897 
1,980 

56,526 
15,320 

112,374 

16 

103,341 

S-3 

ST.  CLAIR  COUNTY 

Lenzburg 1 

O'Fallon 2 

Belleville 2 

Lenzburg ] 

Marissa 1 

Marissa 2 

S-10 

Perry  Coal  Co 

St.  Ellen 

Black 
Eagle 
No.  2— 

No.  17.... 

14 

16 

15 
26 

23 
22 

19 

12 

2(1 
6 
12 
11 
11 
W 

61,185 

40,429 
67,156 
3,816 

62,007 
13,020 

16 

14 
13 

S-13 
S-93 

St.  Louis  &  O'Fallon  Coal  Co 

34,204 

L-15 

New  West  Side  Coal  Co .,  Inc 

L-87 

Green 
Diamond 

22 
21 

17 

10 
2 

L-89 

52,407 

1 

9     315,993 

0  26,124 

1  7,780 
7       36,398 

7  37,208 
5       23,539 

8  92,629 
4       57,120 

241,800 

27,861 
5,283 
21,764 
27,311 
16,067 
68,381 
45,734 

247,613 

32,073 
4,238 
11,597 
28,923 
14,836 
58,323 
41,208 

S-l 

SALINE  COUNTY 

No.  6 

Harrisburg 1 

Eldorado 2 

Harrisburg 1 

Harrisburg 1 

Harrisburg 1 

Harrisburg ] 

27,896 

S-6 

S-16 

No.  5 

No.  16.— 

No.  7 

No.  43.... 
No.  40.... 
New 
Castle.. 

S-39 

14 
16 
11 
11 

38,123 
25,313 
54,272 

S-40 

S-43 

Peabody  Coal  Co 

S-46 

S-50 

2 

18 
13 

12 

8 
13 

6     280,798 

9       90,461 
2         4,253 

212,401 

76,846 
4,254 

191,198 

75,732 
4,254 

11 
14 

187,907 

S-61 

VERMILION  COUNTY 

Harm- 
attan... 

Danville 1 

Danville 1 

L-220 

V  Day  Coal  Co 

63,058 

5       94,714 

16 

81,100 

16 

79,986 

14 

63,058 
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Number  of  days  in  operation  and  tons  of  coal  mined 

3 
a 

May 

June 

July 

August 

September 

October 

November 

E 

ecember 

Total 

a 
| 

1 
0 

Tons 

3 

G 

Tons 

i 

Tons 

ID 

a 
Q 

Tons 

■ 

Q 

Tons 

d 

Q 

Tons 

■ 

Q 

Tons 

1 

Tons 

Q 

Tons 

a 

i 

311 

960 

44,676 

4,491 

95 

157 
139 
167 
97 
185 

236 
125 

29 

8,045 
13,822 
582,954 
57,558 
264,942 
1,125,541 

1,276,528 
660,432 

5,722 

S-2 

12 
Hi 
13 

10 
9 
13 

897 
40,940 
3,958 

8 
13 
13 

6 
12 

13 

7 

784 
48,490 
4,350 
16,387 
77,606 

71,524 
43,326 

10 

12 
14 
13 
16 

20 

to 

46,396 
4,778 
37,712 
93,707 

109,505 
44,602 

11 
16 
12 
13 
18 

21 
11 

1,248 
60,723 

4,308 
36,821 
99,678 

110,464 
46,494 

in 
15 
13 
13 
17 

19 

11 

786 
59,450 
4,314 
37,766 
99,617 

109,995 
46,994 

16 
12 
15 
10 
14 

18 
8 

1,451 

42,882 
5,526 
31,690 
81,420 

103,503 
34,832 

20 
15 
16 
17 
19 

19 
12 

1,781 
62,458 
6,568 
53,702 
109,276 

103,952 
55,242 

S-5 
S-6 
S-8 
S-13 

12 

21 

11 

73,300 

112,661 
66,640 

14 

20 

11 

92,423 

109,926 
68,529 

S-14 

S-32 
S-33 

L-l 

10 

12 

8 
16 

14 

12 

12 
17 

12 

16 
9 
19 

303,039 

66,558 
17,337 
24,748 

13 

15 

8 
16 

316,673 

60,972 

14,909 
22,880 

262,467 

50,692 
14,752 
32,987 

337,599 

52,823 
24,123 
37,477 

15 

13 

18 
16 

2 

359,736 

57,267 
37,321 
36,311 

254 

14 

13 

in 
8 

358,922 

58,720 
39,309 
18,197 

13 

13 
17 

6 

10 

301,304 

57,408 
35,236 
14,514 

2,975 

17 

20 
18 
9 

18 

7 

14 

392,979 

88,016 
37,005 
21,000 

5,549 
720 

137 

185 
155 
107 

30 

7 

3,995,544 

797,703 
357,989 
208,114 

8,778 
720 

S-7 
S-15 
S-17 

S-18 

L-7 

15 

108,643 

13 

98,761 

12 

98,431 

14 

114,423 

12 

131,153 

13 

15 

If, 
15 

116,226 

74,078 

39,141 
62,033 

11 

110,133 

152,290 

97 

22 

177 

178 

173 
78 

224 
234 

1,373,304 

5,354 
817,349 

422,888 
792,356 
12,001 

600,046 
134,758 

S-3 

15 

11 
11 

87,944 

26,491 
49,291 

16 

13 

12 

78,774 

31,227 
54, 170 

7 

11 
12 

28,444 

26,747 
51,045 

13 

14 
13 

64,877 

31,862 
59,825 

14 

15 
14 

68,439 

36,702 
63,859 

16 

12 
16 
10 

16 
18 

15 
12 

77,530 

27,403 

75,029 

926 

42,706 
12,324 

18 

17 
22 
12 

22 

21 

84,247 

38,824 
98,611 
1,534 

60,591 
17,781 

S-10 

S-13 
S-93 
L-15 

20 
20 

48,751 
9,291 

17 
16 

42,083 
4,958 

16 
12 

41,917 
6,058 

16 

18 

41,596 
6,591 

13 

18 

34,506 
6,592 

15 

20 

40,043 
10,559 

L-87 
L-89 

15 
5 

201,768 
14,697 

15 
7 

211,212 
19,222 

12 

12 

154,211 
37,376 

15 

10 

204,751 
31,384 

15 
14 

210,098 
50, 173 

14 
11 

226,355 
35,838 

235,918 
41,021 

19 
14 

301,588 
48,504 

155 

127 
60 
67 
200 
195 
186 
177 

53 

2,784,752 

392,169 

100^379 
475,782 
299,992 
897,771 
619,491 

54,232 

S-l 

S-6 

17 

18 
17 

20 

10 

16 

15 

20 

10,472 
44,266 
24,517 

52,592 

11,922 

17 
20 

19 

21 
13 

20,148 
46,149 
28,266 

61,608 

15,619 

S-l  6 

14 
15 

11 

34,628 
24,322 

41,406 

14 
16 

14 

32,358 
25,542 

53,775 

20 

IS 

13 

42,488 
27,245 

44,311 

21 

21 

12 

8 

47,262 
33,641 

41,884 

7,627 

21 
20 

19 

8 

17 

13 

20 

52,357 
31,730 

62,616 

6,546 

is 
16 

21 

14 

44,709 
24,974 

75,455 

12,518 

S-39 
S-40 
S-43 
S-46 

S-50 

13 
10 

11 
9 

169,691 
39,216 

192,329 
45,023 

15 
9 

219,571 
35,742 

14 

12 
1 

230,699 

34,644 
181 

297,634 

43,867 
6,731 

17 

17 

20 

285,250 

74,510 
5,232 

268,263 

72,817 
5,956 

18 

21 
25 

321,897 

94,916 
8,166 

133 

175 
124 

2,857,638 

746,832 
39,027 

S-61 
L-220 

9 

39,216 

10 

45,023 

9 

35,742 

7 

34,825 

17 

50,598 

19 

79,742 

17 

78,773 

23 

103,082 

150 

785,859 
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n  PRODUCTION 


I 

1 

Name  of  operator 

Name, 
number 

or 
letter 

of 
shaft 

Poet  office 
address 
of  mine 

Number  of  days  in  operation  and 
tons  of  coal  mined 

January 

February 

March 

April 

I 

s 
a 

>> 

Q 

Tons 

1 

C 

Tons 

P 

Tons 

1 

Tons 

S-3 

WASHINGTON  COUNTY 

Kuhn.... 

DuDois 

Braidwood 

Marion 

Johnston  City.. 
Carter  ville 

20 
16 

16 

17 
11 
19 

16 
22 

21 
17 
IS 
21 

2,580 
17,701 

53,328 

75,313 

13,534 
89,541 
24,556 
37,486 

91,447 
40,721 
21,495 
55,842 

16 
13 

18 

12 
8 

16 
13 
19 

19 

13 
1-1 

20 

2,105 
14,874 

63,331 

57,612 
10,083 
68,136 
24,354 
32,769 

76,005 
30,495 
16,745 
66,072 

9 

12 

18 

12 
in 
19 
14 
19 

19 
11 
9 
18 

1,206 
12,512 

63,197 

55,288 
13,153 
48,738 
24,112 
35,303 

79,069 
25,412 
9,395 
55,688 

S-3 

WILL  COUNTY 

8 

16 

11 
14 
17 
18 
16 

10 
12 

10,319 

S-4 

WILLIAMSON  COUNTY 

S-83 

Bell  &  Zoller  Coal  Co 

Buckhorn 
No.  2... 

S-87 

48,610 
18,231 

S-88 

Bell  &  Zoller  Coal  Co.. 

No.  3 

No.  7 

S-89. 

Blue  Bird  Coal  Co 

Harrisburg 

Herrin 

Marion 

32,869 

S-92 

29,047 

S-93 

Freeman 
No.  3— 

S-94 

69,215 
26,083 

S-96 

Blue  Bird  Coal  Co. 

No.  8 

No.  4 

Will 
Scarlet 

Harrisburg 

Marion 

S-99 
S-100 

Freeman  Coal  Mining  Corp 

12 

34,469 

L-32 

Marion 

17 

11 
19 
12 
20 
15 

21 

22 
21 

3,469 
1,718 
2,407 
799 
2,976 
1,275 

5,043 

4,069 

841 

11 
4 

S 
13 
19 

16 

21 
13 
19 

14 

14 

2,301 

822 

684 

800 

2,244 

2,110 

5,312 

2,785 

708 

9 

1,569 

3 

691 

L-141 

Green  Valley  Coal  Co 

L-159 

L-169 

Strobel  Coal  Co 

Marion 

21 
14 

IS 

16 
6 

13 

457 
1,566 
2,472 

3,109 

1,920 

611 

5 
8 
5 

17 
7 
10 

104 

L-190 

New  Black  Crystal  Coal  Co... 

No.  1 

L-195 

L-199 

Wilkins  Coal  Co 

New 
Spiller- 
town... 

Marion. 

Cambria 

Creal  Springs... 

L-200 

Pure  Coal  Co 

3,329 

L-208 

17 
17 

525,860 

463,368 

14 

421,059 

12 

370,818 

4,179,636 

3,499,271 

15 

3,691,493 

13 

3,377,286 

TABLE  9— Concluded 
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Number  of  days  in 

operation  and  tons  of  coal  mined 

a 

May 

June 

July 

August 

September 

October 

November 

December 

Total 

a 

1 
a 

a 

a 

1 
Q 

Tone 

I 
P 

Tons 

Q 

Tons 

> 

=3 
P 

Tons 

G 

Tons 

>, 
Q 

Tons 

Tons 

Q 

Tons 

1 

Tons 

2 
5 

15 

22 
12 
19 
17 

20 

21 
11 

279 
4,739 

55,397 

81,221 
15,613 
75,424 
32,074 
39,328 

83,225 
25,601 

16 
10 

15 

15 
16 

1!) 
20 
24 

21 
10 

1,166 
10,409 

53,012 

62,279 
22,265 
95,052 
38,135 
44,784 

80,542 

19 
11 

13 

14 
14 
16 

21 

is 

22 
13 

1,418 
13,588 

49,330 

71,300 
17,613 
81,331 
40,527 
33,730 

86,720 

18 
13 

16 

12 
10 

17 
10 

18 
14 

13 
18 

6 

18 
4 

1,656 
11,964 

55,492 

61,815 
13,200 
79,633 
33,286 
36,644 

63,878 
32,576 
3,400 
65,100 

10,623 

3,060 

607 

1! 
17 

19 

15 

12 

17 
10 
22 

20 

18 
20 
18 

7 

IS 
12 

1,573 
13,666 

68,459 

69,812 
17,365 
82,759 
37,193 
36,746 

74,402 
42,923 
6,360 
67,075 

13,546 
3,305 
1,976 

114 
123 

179 

166 
139 
203 
203 
227 

232 
150 
74 
202 

42 

147 
31 
27 
122 
174 
184 

237 
147 
180 

11,983 
136,083 

641,745 

738,244 
181,800 
807,068 
372,933 
414,566 

924,991 
342,738 
57,395 
653,112 

71,900 
24,938 
5,123 
3,091 
4,315 
30,381 
23,574 

52,435 
23,282 
12,347 

S-3 

9 

13 

10 
9 

14 
18 
16 

17 
11 

11,807 

43,426 

42,592 
11,737 
44,953 
27,703 
29,824 

66,116 
24,517 

5 

10 

11 

12 

14 
14 
15 

20 
11 

8,543 

45,313 

48,613 
15,809 
41,899 
29,648 
28,571 

79,347 
22,833 

4 

10 

15 

11 
16 
16 

17 

18 
9 

5,961 

36,572 

63,789 
13,197 
50,333 
28,476 
30,334 

75,025 
20,041 

S-3 

S-4 

S-83 

S-87 
S-88 
S-89 
S-92 

S-93 
S-94 
S-96 

11 

36,666 

10 

26,968 

14 

8 
9 

39,595 

9,432 
638 

20 

7 
20 

64,479 

11,112 
2,783 

19 

7 
21 

64,898 

13,740 
3,568 

21 

7 
21 

76,260 

13,447 
3,554 

S-99 
S-100 

L-32 

L-141 

L-159 

13 

13 
15 

21 
15 
15 

867 
1,290 
2,100 

4,499 
748 
469 

12 
21 

17 

17 
16 

21 

219 
3,618 
1,653 

4,349 

1,497 

952 

2 

20 
21 

23 
10 
21 

17 

35 
3,747 
2,504 

5,747 
1,409 
2,179 

10 

22 
23 

22 
19 
22 

391 
4,531 
3,488 

6,505 
3,096 
2,040 

17 
10 
16 

23 
18 
17 

341 
4,254 
3,118 

4,778 
2,508 
1,911 

17 
18 

14 

22 

Hi 
21 

302 
5,362 
1,641 

5,363 

2,497 
2,237 

L-169 

L-190 

10 

12 
2 

1,008 

1,633 
582 

14 

22 

3 

1,242 

2,768 
313 

L-195 

L-199 
L-200 
L-208 

12 

330,757 

13 
13 

343,324 

14 
13 

377,405 

17 

498,545 

516,594 

S 

522,701 

15 

476,224 

17 

539,323 

153 

5,385,978 

13 

3,073,171 

3,121,058 

3,010,408 

14 

3,523,202 

16 

3,893,737 

17 

4,088,461 

16 

3, 820, 722| 18 

4,568,876 

153 

43,847,321 
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II     Production — 

CHRISTIAN 


Name  of  operator 

Post  office 

address  of  the 

mine 

Disposition  of  output— tons 

s 

3 
C 

V 

•o 
_c 

a> 

S 

1 

oSS 

—  a  o. 

0       g 

T3-o'c 

"If 

§2  8 

3.S 

■g  a  a 
111 

S-3 

SHIPPING  MINES 

Peabody  Coal  Co.,  #8 

Peabody  Coal  Co.,  #17 

2,081,023 
2,283,492 
2,357,609 

2,044,997 
2,135,725 
2,197,067 

3,597 
74,724 
89,643 

31 , 436 

S-7 

Pana 

Pawnee 

71,274 

S-8 

Peabody  Coal  Co.,  #10 

68,711 

6,722,124 

6,377,789 

167,964 

171,421 

S-2 

SHIPPING  MINES 

66,138 
63,573 

109 
27,609 

S-3 

2,246 

26,378 

129,711 

27,718 

2,246 

SHIPPING  MINE 

Bell  &  Zoller  Coal  Co 


S-3 

SHIPPING  MINES 

Chicago,  Wilmington  &  Franklin 
Coal  Co.,  #1 

Chicago,  Wilmington  &  Franklin 
Coal  Co.,  #2 

490,938 

1,361,739 
90,505 
864,389 
232,267 

334,679 
1,214,374 

438,618 

1,166,767 
88,819 
697,320 
225,764 

147,163 
1,069,347 

40,215 
105,941 

1,994 

S-4 

West  Frankfort— 
Coello 

S-9 

Old  Ben  Coal  Corp.,  #11 

S-10 

Old  Ben  Coal  Corp.,  #14 

41,851 
2,642 

178,646 
79,435 

S-ll 

Old  Ben  Coal  Corp.,  #15 

West  Frankfort-. - 

1  595 

S-14 

Old  Ben  Coal  Corp.,  #22 

12 

S-20 

Old  Ben  Coal  Corp.,  #9 

West  Frankfort... 

62,502 

4,588,891 

3,833,798 

448,730 

Table  10 

COUNTY 
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Disposition  of 

Explosives  used  for 

Number 

output — tons 

blasting  coal 

of— 

M 

Js 

•a 

TJ 

1 

"3. 

a 
s 

I 

>> 

>> 

.3 

a 

n 

o  1> 

3-£ 

it 

§.2 

og 

II 

8 

1 

T3 

la 

L 

11 

1 

s 

11 

§1 

«1 
11 

1 

fli 

S 

in  fl 

11 
|| 

a 
1 
§ 

H 

< 

H 

H 

(2 

(S 

Q 

(S 

a 

a 

H 

H 

H 

£ 

3 

200 

*        14 

K 

46 

2,081,023 

S-3 

285 

660 
626 

231 
206 

*  11 

*  15 

7 
8 

17 

2,283,492 
2,357,609 

S-7 

S-8 

4,665 

285 

1,989 

637 

40 

25 

63 

6,722,124 

2,927 

90 
80 

175 
172 

12,000 
11,050 

3 
3 

4 
3 

66,138 
63,573 

8 
8 

S-2 

7,340 

S-3 

10,267 

170 

347 

23,050 

6 

7 

129,711 

16 

10,054 

57 
944 

7,770 

377 

690 
510 
625 
275 

434 
708 

135 

218 
30 
155 
103 

106 
140 

*  3 

7 
5 

*  6 

*  3 

*  5 

*  7 

27,850 

5 

7 

12 
14 

9 
14 

17 

31 
22 
38 

26 

33 
39 

490,938 

1,361,739 
90,505 
864,389 
232,267 

334,679 
1,214,374 

S-3 

6,094 

S-4 

511 

S-9 

2,381 

S-10 

2,266 

S-ll 

1,088 

S-14 

3,090 

S-20 

25,484 

8,771 

3,619 

887 

36 

27,850 

70 

206 

4,588,891 

Airdox  machine. 
Chemechol. 
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II  PRODUCTION- 
FULTON 


Name  of  operator 

Post  office 

address  of  the 

mine 

Disposit 

ion  of  output — tons 

a 
§ 

M 

m 

•v 
a 

o 
a 

a 

3 

o 

■So* 

•lei 

—  a  a. 

s   s 

d  a!  O 
O  >-  " 

a 
"g     1 

•a  So. 

.si! 

Eh 

S-2 

SHIPPING  MINES 

St.  David 

Farmington 

669,575 
715,357 
42,004 

1,368,089 

794,997 

1,084,795 

208,700 

548,877 
455,867 

251,060 
692,481 
13,996 

598,526 

770,831 

1,078,536 

208,512 

500, 164 
139,676 

15,904 
5,481 

334,244 

68,367 

S-7 

Midland  Electric  Coal  Corp.,  #2.. 

2,349 

S-10 

27,608 

S-13 

Truax-Traer  Coal  Co.,  "Red 

19! 373 

2,063 

S-14 

The  United  Electric  Coal  Cos.,  #9 
The  United  Electric  Coal  Cos.,  #17 
Morgan  Mines,  Inc.,  "Morgan 

1,045 

S-15 

Canton 

Lewistown 

1,496 

S-39 

188 

S-40 

Fair  view  Collieries  Corp., 

45,483 
9,864 

934 

S-41 

Key  Coal  Co... 

94,976 

211,351 

5,888,261 

4,253,782 

123,071 

429,220 

315,401 

LOCAL  MINES 

Lewistown 

Farmington 

Lewistown 

L-45 

11,366 

14,289 

2,628 

223 

23,234 

2,550 

5,152 

1,756 

2,320 

12,820 

963 

3,600 

1,500 

5,051 

931 

3,149 

69,179 

4,256 

656 

418 

8,500 

200 

11,366 

L-108 

Bruketta  and  Sons  Coal  Co 

11,786 

L-121 

2,628 

L-13C 

Roadside  Coal  Co 

223 

L-165 

Cuba 

23,229 

L-167 

Gloro  &  Fritz  Coal  Co.,  #1 

Putt  Creek  Coal  Co.,  Inc 

Ellisville 

2,540 

L-192 

Cuba 

5,152 

L-196t 

Walter  Richard,  Sr.,  Coal  Co 

Lewistown 

Lewistown 

Lewistown 

Cuba      .. 

1,656 

L-196+ 

2,115 

L-198 

Pine  Bluff  Coal  Co 

12,400 

L-206 

963 

L-211 

Canton.... 

3,600 

L-213 

C.  &  W.  Coal  Co.,  #1 

1,500 

L-214 

Ellisville 

5,051 

L-217 

Malgren  Coal  Co. ,  #2 

Glasford     . 

931 

L-218 

Pete  Maccanelli  Coal  Co.,  #1 

J.  &  J.  Coal  Co 

Farmington 

3,149 

L-220 

69,179 

L-221 

4,256 

L-224 

A.  &  M.  Coal  Co.,  #1 

Jones  Coal  Co.,  #1 

656 

L-225 

418 

L-227 

8,500 

L-228 

200 

174,741 

171,498 

L-2 

LOCAL  MINES 

B.  &  W.  Coal  Co.,  #1 

48,827 

53,111 
5,089 
2,100 

32,000 
75 

19,040 

32,944 
51,781 
5,056 
2,100 
32,000 

14,341 

L-4 

PekinCoalCo 

1,330 

L-9 

Sun  Valley  Coal  Co.,  #1 

Dlllard  Coal  Co.,  #2 

25 

L-26 

L-86 

Oak  Hill  Coal  Co.,  #1... 

L-90 

75 

L-93 

Harrisburg 

18,790 

160,242 

142,671 

15,771 

t  Number  of  employees,  mining  machines,  motors  and  animals  averaged  account  different  management 
le  mine. 
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TABLE  10— Continued 
COUNTY 


Disposition  of 
output— tons 

I 

a. 
3 

<u 

2 
o 
H 

1.1 

(3° 

Explosives  used  for 
blasting  coal 

Number 
of— 

Is 

si 

ga 

>> 
d 

a 
"2  S 

I1 

S  o. 

& 

'ag 

Si 
§a 

as 
|] 

11 

I 

■sis 

III 

< 

I 
a> 

| 

1 
1 
1.3 

Is 

Pi 

L 

■p 

P 

L 

3  a, 

11 

11 

S3  » 
Cm 

c 

.si 
i 

I 

o 

J3 

a 

3 
ID 

130 
139 
45 

221 
114 
193 

35 

94 
58 

214 
273 
130 

225 
211 
235 

243 

162 
171 

84,000 

669,575 
715,357 

.... 

S-2 

7,680 

7,366 

740,534 
2,153 
3,649 

2,200 

S-7 

400 

98,300 

6 

3 

42,004 

1,368,089 

794,997 

1,084,795 

208,700 

548,877 
455,867 

:::: 

1,595 

586,850 
359,800 

1,114 

S-15 

126,000 
98,950 

2,296 

309,500 
86,050 

S-40 

13,085 

753,702 

1,029 

1,864 

1,344,400 

407,250 

6 

3 

42,004 

5,846,257 

15 
11 
9 
4 
3 

12 
10 
9 
13 
2 
S 

4 
2 
6 

15 
2 
3 

5 

220 
147 
40 
40 
260 
162 
137 
28 
78 
187 
50 
62 
30 
165 
102 
106 
277 
215 
60 
150 
120 
90 

3,500 

3 

1 

1 

2 
1 

11,366 

14,289 

2,628 

223 

2 

L-45 

15 

2,488 

*          1 

2,000 
150 

3 
1 

1 
1 

5 

5,150 

23,234 

10 

60 

850 

2 
1 
1 
2 

.... 

1 

1 

1,950 
5,152 
1,756 
2.32C 

600 

3,100 

5 

95 
200 
415 

48 

700 
800 

150 
1,200 

5 

5 

1 

L-198 

963 
3,600 
1,500 
5,051 

931 

.... 

100 

250 

225 

725 
1,100 

1 

.... 

3,149 

L-218 

38,050 

69,179 

4,256 

656 

418 

8,500 
200 

1,025 
100 
200 

2,800 

200 

L-224 

L-225 

50 

45 

3,198 

139 

2,726 

108 

15,300 

43,500 

3,625 

14 

8 

55,653 

600 

118,488 

12 

1,542 

49 
25 
17 
5 
15 

15 

206 
254 

98 
103 
240 

10 
250 

14,350 
15,000 

2 
2 
1 

3 

2 

48,827 
53,111 
5,089 

4 

L-2 

L-4 

8 

2,300 
3,500 

2 

1 

L-9 

500 

10,000 

75 

6,000 

2,100 

L-26 

2 

.... 

32,000 

L-86 

75 

1 

2 

L-90 

250 

1 

.... 

19,040 

1,550 

250 

134 

1,161 

5,800 

45,925 

8 

5 

158,067 

2,175 

10 

Airdox  machines! 
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II  PRODUCTION- 
GREENE 


Name  of  operator 

Post  office 

address  of  the 

mine 

Disposition  of  output— tons 

6 

3 

a 

X 
C 

c 
S 

1 

Hi 

-la 

lit 

Tons  sold  to 
railroad 
companies 

-a     1 

IB  ©   S 

11 

§8 

L-112 

LOCAL  MINE 

Roodhouse 

1,395 

1,045 

L-l 

LOCAL  MINES 

20,176 
10,672 

20,176 

South  Wilmington 

9,919 

30,848 

30,095 

LOCAL  MINE 

L-18     Triple  S  Mine,  #2 


Augusta. 


HENRY 


SHIPPING  MINES 

Midland  Electric  Coal  Corp.,  #1.. 

687,448 
36,688 
15,999 

586,258 
31,668 
7,061 

49,972 

42,238 

Alpha 

4,780 

Alpha 

8,818 

740,135 

624,987 

49,972 

55,836 

LOCAL  MINES 

L-10 

1,040 
5,707 

1,040 

Coal  Valley 

5,667 

6,747 

6,707 

Coal  mined  in  Bureau  County. 
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TABLE  10— Continued 
COUNTY 


Disposition  of 

Explosives  used  for 

Number 

output — tons 

I 
>> 

a 

a 

3 

"S  g 
So. 

blasting  coal 

of— 

>> 

a  a 

si 

sa 

T3 

a 

"a-o 

CO    C 

I1 

«  a 

s'S 

O  co 

.3 

|| 

IS 

u 

is 

11 
8J 

§S 

2 

h 

"J 

J, 

II 

1 

1-3 

'eg 
fee 

a 

.5  '- 

.sa 

3 

.fi 

a 

3 

e 

_e 

o 

_e 

H 

< 

H 

Q 

(2 

Ph 

Q 

PM 

s 

y 

H 

H 

H 

'A 

S 

350 

3 

131 

1,395 

L-112 

1 

14 
19 

82' 

20,176 

"I 

L-l 

753 

174! 

1,200 

2 

10,672 

L-3 

753 

33 

256 

1,200 

2 

10,672 

20,176 

5 

4,461 

4,519 

129 
43 
18 

223 

87 
179 

687,448 

S-l 

11,000 
2,800 

6 

3 

36,688 

S-2 

600 

L-198 

4,519 

190 

489 

600 

13,800 

7 

4 

52,687 

687,448 

4 

15 

117 

750 
1,500 

1 
1 

1,040 

5,707 

1 
2 

L-10 

40 

L-34 

40 

19 

200 

2,250 

2 

6,747 

3 
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II  PRODUCTION- 
JACKSON 


Name  of  operator 

Post  office 

address  of  the 

mine 

Disposit 

ion  of  output — tons 

s 

a 

-a 
_c 

c 

s 

1 

111 

lit 

T3T5'S 

c'3  o 

a 

M 

8* 

S-l 

SHIPPING  MINES 

Truax-Traer  Coal  Co.,  #1  "Drift" 
Truax-Traer  Coal  Co.,  #1  "Strip" 

Elkville  -   ., 

335, 174 
608,043 
124,567 

204,213 
370,515 
72,852 

107,948 
195,790 
43,988 

22,294 

S-l 

Elkville.... 

40,435 

L-28 

Elkville 

7,727 

1,067,784 

647,580 

347,726 

70,456 

LOCAL  MINES 

Cooksey  Coal  Co.,  #1 

Phillips  Coal  Co.,  #2 

M.  &  E.  Coal  Co 

S-7- 

9,039 

3,779 

47 

1,799 

5,786 
1,053 

9,039 
3,779 

47 

L-6 

Carbondale 

L-7 

L-8 

Jackson  County  Brick  Co 

Campbell  Hill.... 

Carbondale 

Ava 

L-54 

2,946 

L-57 

928 

21,503 

12,865 

3,874 

JEFFERSON 


■■■i  \G  MINE 


Chicago,  Wilmington  &  Franklin 
Coal  Co.,  #3 


KANKAKEE 


SHIPPING  MINE 


,927        679,704 


S-2 

SHIPPING  MINES 

Little  John  Coal  Co.,  Inc.,  #5 

Midland  Electric  Coal  Corp.,  #3. . 

466,269 
617,231 
11,545 

463,052 

491,756 

4,204 

3,217 
117,109 

Farmington 

Farmington 

170 

L-4 

6,917 

1,095,045 

959,012 

120,326 

7,087 

LOCAL  MINE 

Knoxville  Mining  Co.,  #2 

Galesburg 

L-20 

30,675 

28,032 

45 


TABLE  10— Continued 
COUNTY 


Disposition  of 
output— tons 

1 
3. 

a 
1 

> 

S.2 
o  £ 

II 
Q 

Explosives  used  for 
blasting  coal 

Number 
of— 

>> 

T3 

"12 

T3 
13 

_2 

|1 

|  o 

'_  3 

s  - 

3  3 

1 
S 

3 

a 

CD 

a 
a 

s 

-a 

Is 

P 

li 

1 

1.5 

—  13  a) 

III 

< 

1 

1 

If 
11 

I 

§1 

e  o 
Q 

1 
s 

S3  a 

o 

719 
1,303 

149 
128 

84 

174 
174 
181 

*  4 

*  i 

""18^656 

4 

8 

335,174 

S-l 

8,100 

608,043 

S-l 

4 

7 

124,567 

L-28 

2,022 

361 

529 

8,100 

18,650 

8 

15 

459,741 

608,043 

"1 

5 

11 
3 
26 
10 
2 

217 
140 
60 
116 
108 
104 

305 

2,100 

9,039 

S-7 

3,779 

47 

L-6 

60 

1 

L-7 

~~2~866 

1,800 
6,350 

1 

1,799 

2 
1 

L-8 

5,786 

L-54 

125 

100 

1,053 

L-57 

1,964 

2,800 

57 

745 

305 

2,260 

8,150 

1 

1 

1,799 

9,612 

10,092 

5 

132 
131 
15 

180 
217 
174 

466,269 
617,231 

~~~4 

8-2 

2,236 

5,960 
374 

97,250 

8-3 

2,000 

1,000 

2 

2 

11,545 

L-4 

2,286 

6,334 

278 

571 

2,000 

97,250 

1,000 

2 
2 

2 
4 

11,545 
30,675 

____ 

1,083,500 

4 
8 

1,443 

40 

151 

100 

2,050 

L-20 

Airdox  machines. 
Continuous  miner. 
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II  PRODUCTION- 
LA  SALLE 


! 
! 

S 

Name  of  operator 

Post  office 

address  of  the 

mine 

Disposition  of  output— tons 

1 
Eh 

o  a  a 
—  o  a 

O  O  m 

"la 
i'ss 

Eh 

III 

lis 

11 

L-3 

LOCAL  MINES 

6,120 

2,365 

477 

200 
1,194 
1,454 

6,120 

L-7 

Chicago  Retort  &  Fire  Brick  Co.. 

Andrew  Kollar  Coal  Co 

Arthur  Mart  Coal  Co 

Ottawa 

Streator 

Streator 

2,365 

L-20 

477 

888 

200 

LaSalle 

20 

L-117 

Lawrence  Donovan  Coal  Co 

Utica 

1,454 

12,803 

11,524 

LIVINGSTON 


L-55 

LOCAL  MINES 

Streator  Drain  Tile  Co 

Baiett  &  Talbot  Coal  Co 

Streator 

1,065 
2,994 

224 

L-57 

2,994 

4,059 

3,218 

LOGAN 


LOCAL  MINE 

Steve  Bennis  Deer  Creek  Mine. 


S-3 

SHIPPING  MINES 

Little  Dog  Coal  Co 

166,592 
2,323 
196,723 
208,950 
373,391 
96,112 

135,717 

661 

15,365 

630 

29,333 

S-5 

Carlinville  Coal  Mining  Co 

Superior  Coal  Co.,  #2 

Carlinville 

1,647 

S-7 

170, 180 

195,554 

321,368 

9,875 

3,201 

S-8 

5,368 

S-9 

Superior  Coal  Co.,  #4 

Gillespie. 

29,252 
67,608 

4,049 

S-10 

13,683 

1,044,091 

248,603 

697,607 
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TABLE  10— Continued 
COUNTY 


Disposition  of 

Explosives  used  for 

Number 

output — tons 

1 

a 
S 

> 

'•g  a 

§.2 
"o  g 

blasting  coal 

0 

a  a 

13 
O 

c 

c 

il 

11 

3  £ 
■2-S 

IB 

u 

T3 

is 

p 

8J 

13 
1 

1.! 

| 

] 

I 

T3 

a-9 

L 

1 

.3  S 

1 

fl 

P 

.O 

a 

3 
C 

a 

§1 

%M 

J 

II 

-a 

=U 

la 

3 
o 

81 

si 

a  I 

O  to 

1 

H 

««! 

H 

Q 

(S 

& 

Q 

Ph 

3 

M 

h 

H 

H 

& 

is 

15 
13 
5 
2 

107 
257 
90 
110 

4,100 

1 

1 

6,120 

2 

L-3 

825 

2,365 

477 

L-7 

150 
110 

L-20 

10 

95 

400 

L-106 

3 

100 
45 
70 

50 

200 
1,194 
1,454 

;;;; 

L-113 

400 
300 

L-116 

L-117 

1,184 

95 

40 

779 

4,410 

1,225 

700 

1 

1 

6,120 

6,683 

2 

841 

2 
5 

93 
164 

1,065 
2,994 

L-55 

200 

L-57 

841 

7 

257 

200 

4,059 

COUNTY 


912 

""""506 

139 
22 
294- 
296 
329 
113 

120 
24 
76 
80 
112 
143 

2 

29,550 
320 
50,375 
45,550 
90,375 
21,500 

3 

4 
5 
5 

4 

9 

""20 
21 
27 
2 

166,592 
2,323 
196,723 
208,950 
373,391 
96,112 

S-3 

2 

S-5 

7,977 
8,028 
18,722 

S-7 

S-8 

S-9 

10 

S-10 

40,094 

506 

1,193 

555 

237,670 

22 

79 

1,044,091 

12 

Airdox  machines. 
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II  PRODUCTION- 
MADISON 


Name  of  operator 

Post  office 

address  of  the 

mine 

Dis  posit 

on  of  output — tons 

S 

3 

a 

M 

g 
0 

a 

3 
1 

lis 

5     J 

ill 
gfll 

a 

"o  jjy  o, 

o  a'S 

ago 

2% 

u 

S-3 

SHIPPING  MINES 

The   Livingston-Mt.    Olive   Coal 

Co.,#l - 

Mt.  Olive  &  Staunton  Coal  Co.,  #2 
Lumaghi  Coal  Co.,  #4 

Livingston 

Staunton.. 

Collinsville 

123,305 
418,939 
474,224 

55,606 

163,797 

7,564 

36,990 
153,507 

24,811 

S-6 

85,146 

S-7 

464,775 

1,016,468 

226,967 

190,497 

574,732 

LOCAL  MINES 

Troy  Domestic  Mining  Co 

Bluff  Coal  Co 

Bunker  Hill  Coal  Co 

Troy 

S-2 

2,707 
9,285 
3,618 

1,749 

L-3 

Collinsville- - 

Collinsville 

8,775 

L-4 

2,737 

15,610 

13,261 

SHIPPING  MINE 


Marion  County  Coal  Mining  Corp. 
"Glenridge" 


MENARD 


L-l 

LOCAL  MINES 

Greenview 

Tallula 

2,747 
2,549 

2^762 
3,964 

2,601 

L-3 

2,457 

L-5 

Petersburg 

Petersburg 

Petersburg 

1,818 

L-ll  t 

H.  B.  Wilson  Coal  Co 

2,762 

L-ll  t 

Wilcox  &  Verna  Coal  Co 

3,964 

13,960 

13,602 

MONTGOMERY 


SHIPPING  MINE 

Freeman  Coal  Mining  Corp. 


1,632,211 


1,399,116 


t  Number  of  employees,  mining  machines,  motors  and  animals  averaged  account  different  management 
same  mine. 
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TABLE  10— Continued 
COUNTY 


Disposition  of 
output— tons 

a 

S 
a. 

1 

> 

§•1 

og 

>>a 
*  o 
Q 

Explosives  used  for 
blasting  coal 

Number 
of— 

§  § 

11 

Si 

T3 

§ 

-a  | 
I1 

11 

P 
8.3 

2 
"o 

u 

■a"3* 

HI 

| 
J 

•S 

1 

I 

OJ 

*   00 

*s 

pS  o 
"35  a 

PU 

1 

11 

u 

Q 

1 

"3"§ 

i§ 

Ph 

I 

| 

& 

3 

a 

M 

V 

a 

a> 

a 

"I'm 

140 
308 

247 

159 
157 
155 

250 
700 

27,675 
183,250 

5 
5 
4 

12 
36 
12 

123,305 
418,939 
474,224 

S-3 

S-6 

1  885 

S-7 

6,739 

695 

471 

950 

210,925 

14 

60 

1,016,468 

118 
500 
594 

22 
22 
36 

47 
90 
46 

675 

2 
1 
2 

2 
1 

2,707 
9,285 
3,618 

5 
3 
4 

S-2 

10 

3,025 

L-3 

1,150 

L-4 

1,137 

1,212 

80 

183 

1,825 

3,025 

5 

6 

15,610 

12 

4,975    17,647       119 


8    S-l 


86 
80 

14 
9 

7 
16 
14 

57 
161 
144 

73 
82 

3,000 

1 

j 

2,747 

2 
2 

1 
2 

1 

L-l 

146 
150 

2,549 

L-3 

120 

1 
1 

1 

:::: 

1,938 
2,762 
3,964 

L-5 

3,250 
5,000 

L-ll 

L-ll 

192 

166 

60 

517 

296 

8,250 

3,000 

4 

2 

11,411 

2,549 

8 

1,632,211 


Armstrong  coal  breaking  machines. 
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II  PRODUCTION— 
PEORIA 


Name  of  operator 

Post  office 

address  of  the 

mine 

Disposition  of  output — tons 

B 

IS 

c 

i 

3 

—  o  a. 

s  i 

1  2  9 

c'3  o 
o  t<  « 

si 

9 

r 

L-5 

LOCAL  MINES 

Bartonville 

Glasford 

10,900 

7,306 

310 

1,034 

6,733 

6,461 

1,120 

9,204 

2,560 

3,183 

9,426 

1,036 

800 

150 

53,416 

78,402 

178,525 

695 

401 

L-6 

0.  W.  Lightbody  Coal  Co 

L-14  t 

L-14  t 

Charter  Oak  Coal  Co 

1,019 

L-32 

Big  Bear  Coal  Co 

L-33 

Pottstown 

L-68 

Hoffman  Coal  Co 

L-84 

8,455 
2,358 

L-115 

Rock  &  Stevenson  Coal  Co 

Collins  Bros.  Coal  Co 

L-125 

Pottstown_ 

L-126 

9,376 
1,030 

L-129 

Glasford     . 

L-130 

Glasford... 

L-134 

Peoria 

Canton 

150 

L-137 

J.  &  J.  Coal  Co 

53,416 

L-146 

Pioneer  Collieries  Co.,  #1 

78,402 

L-150 

Edwards 

Glasford 

Elmwood 

174,325 
695 

L-152 

Leonard  Martin  Coal  Co.,  #1 

Kimzey  Coal  Co.,  #2 

L-154 

401 

371,662 

53,416 

S-2 

SHIPPING  MINES 

Service  Coal  Co.,  #6 

Pinckneyville 

Cutler 

8,045 
13,822 

582,954 
57,558 

264,942 

1,125,541 

1,276,528 

660,432 

5,722 

6,514 

1,272 

S-5 

Big  Five  Coal  Co.,  Inc 

Peabody  Coal  Co.,  #14 

11,240 
81,561 
40,757 
17,580 

121,874 

20,177 
43,824 

1,782 

S-6 

457,419 

243^293 

870, 099 

1,246,640 

606,462 

2,308 

15  945 

S-8 

Cutler  Coal  Co.,  Inc. 

903 

8-13 

Truax-TraerCoalCo.,  "Pyramid" 

The  United  Electric  Coal  Cos.,  #11 
Union  Colliery  Co.,  "New 

Kathleen" 

Truax-Traer  Coal  Co.,  #2 

Ritter  Coal  Co.,  #2 

Pinckneyville 

S-14 

122,510 

S-32 

3,562 

S-33 

Pinckneyville 

1,480 

L-l 

3,414 

3,995,544 

3,447,331 

337,013 

LOCAL  MINES 

Gem  Coal  Co 

Pinckneyville 

L-3 

231 
425 

131 

L-31 

DuQuoin  Coal  Co 

425 

656 

556 

t  Number  of  employees,  mining  machines,  motors  and  animals  averaged  account  different  management 
same  mine. 
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TABLE  10— Continued 
COUNTY 


Disposition  of 

Explosives  used  for 

Number 

output — tons 

"a 

1 

3 

Ss.2 

OS  O 

blasting  coal 

of- 

T3 
id  a> 

0  B 

-o 
b 

'h 

Bj3 

c 

ft 

B-fe 

li 

§  = 

,_ 

-a 

Is 

p 

8J 

§3 

2 
"o 

g.E 

III 

| 

1 

I 

■g-3 

S  b 

b  O 
S»ft 

1 

'St) 
£  S 

2 
o 
o 

J5 

6 

3 
X 

•g 

B 
B 

H 

<: 

H 

O 

<£ 

Cn 

Q 

Ph 

s 

£ 

Eh 

Eh 

H 

!4 

S 

400 

17 
8 
6 

120 
131 

10,900 

7,306 

310 

? 

L-5 

1,000 

1 

3 
1 

L-6 

L-14 

325 

1,034 

2 

L-14 

50 

2,500 

j 

6,733 

L-32 

20 

13 
9 

6,461 

j 

L-33 

48 
148 

1,625 
1,750 

1,120 

1 

L-68 

? 

? 

9,204 

L-84 

121 

400 

2,560 

I 

L-115 

300 

5 

160 

750 

2 

3,183 

1 

L-125 

50 

1,500 

? 

1 

9,426 

L-126 

200 

2,400 

1,036 

j 

L-129 

2 
1 

15 
22 
19 

180 
40 
68 
160 
250 

600 
100 

800 

150 

53,416 

78,402 

178,525 

L-130 

L-134 

12,016 
20,000 
2,000 

L-137 

9,250 

L-146 

4,200 

L-150 

2 

118 
75 

600 
125 

650 

401 

L-152 

L-154 

506 

5,841 

172 

2,416 

21,960 

34,666 

4,000 

13 

7 

57,117 

2,156 

312,389 

13 

259 

~"7~644 

"3^476 

9,580 

5,577 
8,666 

14 
13 

408 
77 

136 

192 

346 
88 
12 

95 
157 
139 

167 
97 

185 

236 
125 
29 

12,500 
10,000 

8,045 
13,822 

2 
2 

S-2 

1 
23 
1 

S-5 

7 

"14^500 

5,700 

5 
2 

582,954 
57,558 

S-6 

5 

S-8 

13,000 

t 180 ^439 
189,460 

10 

264,942 
1,125,541 

S-13 

1  478 

S-14 

fP 

"26^500 

6 

6 

1,276,528 

S-32 

660,432 
5,722 

S-33 

800 

L-l 

24,796 

34,943 

1,286 

1,230 

36,300 

189,460 

46,700 

13 

31 

1,917,040 

21,867 

2,056,637 

9 

100 

8 
4 

25 
146 

""""29 

1,000 

231 
425 

2 
1 

L-3 

50 

L-31 

100 

12 

171 

29 

1,000 

50 

656 

3 

*  Airdox  machines, 
t  L.O.X. 
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II  PRODUCTION- 
RANDOLPH 


Name  of  operator 

Post  office 

address  of  the 

mine 

Disposition  of  output — tons 

JB 

s 

3 
C 

a 

i 

1 

£ 

IsS 

3     S 

c 

JjU 

2% 

S-7 

SHIPPING  MINES 

Southwestern  Illinois  Coal  Corp.. 
Moffat  Coal  Co 

797,703 

357,989 

208,114 

8,778 

720 

736,171 

251,733 

192,305 

6,322 

242 

56,304 
26,775 
12,767 

1,053 

S-15 

78,000 

S-17 

Midwest  Utilities  Coal  Corp . 

Ritter  Coal  Co.,  #3 

West  Side  Coal  Co.,  #1 

S-18 

2,456 
375 

L-7    t 

Total— 5  mines ... 

LOCAL  MINES 

Percy 

1,373,304 

1,186,773 

95,846 

81,884 

S-2 

4,990 
343 

4,165 

L-7    t 

Ideal  Coal  Co.,  #2 

343 

5,333 

4,508 

ST.  CLAIR 

S-3 

SHIPPING  MINES 

Golden  Rule  Coal  Co 

Lenzburg 

O'Fallon 

5,354 
817,349 

422,888 
792,356 
12,001 

600,046 
134,758 

369 
272,512 

60,845 
648,059 

4,330 
138 

71,917 
20,691 
9,700 

175,296 

387 

S-10 

Perry  Coal  Co.,  "St.  Ellen" 

St.  Louis  &  O'Fallon  Coal  Co., 

525,905 

175,832 
123,606 

S-13 

S-93 

Lenzburg... 

L-15 

New  West  Side  Coal  Co.,  Inc 

Mid-Continent  Coal  Corp., 

2,026 

L-87 

388,553 
1.725 

36,197 

L-89 

133,033 

2,784,752 

1,372,063 

282,072 

996,986 

LOCAL  MINES 

S-25 

468 
10,579 
13,461 
1,033 
4,973 
208 
2,323 
8,414 
70,839 
9,255 
601,231 

468 

L-3 

lew  Athens 

Vlascoutah 

10,171 

L-7 

Schubert  Coal  Co.,  #1 

L-ll 

1,033 

L-23 

4,873 

L-29 

174 

L-43 

Belleville 

2,143 

L-68 

Purity  Coal  Co 

Belle  Valley  Coal  Co  -  - 

Belleville 

7,864 

L-70 

Belleville—. 

70,839 

L-73 

Shiloh  Valley  Coal  Co.... 

Belleville 

9,070 

L-90 

Vlidwest-Radiant  Corp.,  #1 

601,231 

722,784 

719,536 

"""""1 

t  Number  of  employees,  mining  machines,  motors  and  animals  same,  however  due  to  change  from  shipping 
mine  to  local  mine  L-7  will  be  counted  as  one. 
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TABLE  10— Continued 
COUNTY 


Disposition  of 
output — tons 

| 
"3. 

a 

O 
H 

1! 

"Si 

£8, 

03  O 
P 

Explosives  used  for 
blasting  coal 

Number 
of— 

ll 

§1 

H 

>> 

.0 

•9 

§ 

I'd 

s§ 

Eh 

a  a 

3 

n 

1! 

1 

a 

3 
1 

o 

a 

3 

as 
11 

8.3 

o  « 

2 
11 

< 

1 
t 

•8 

J 

If 

Is. 

L 

P 

i 

3  m 
'55x1 

a§ 

s  a 

ft* 

S 

a 

fa 

£ 

o 

4,136 
""§7642 

119 
192 
100 
10 
20 

185 
155 

107 
30 

7 

39,900 

797,703 

S-7 

*         5 

5 
2 

8 

357,989 
208,114 

S-15 

S-17 

1,200 

8,778 

i 

S-18 

100 

500 

1 

1 

720 

L-7 

1,523 

7,278 

441 

484 

41,100 

500 

8 

— - 

566,823 

806,481 

l 
l 

2 



500 

9 

24 

160 
14 

750 

4,990 

S-2 

1 

1 

343 

L-7 

500 

13 

174 

750 

343 

4,990 

2 

187l76 

81,848 

42 
326 

189 
107 
22 

125 

49 

22 
177 

178 
173 

78 

224 
234 

5,600 
352,850 

122,450 
33,150 

"~4 

4 

2 

25 

14 

5,354 

3 

S-3 

817,349 
422,888 

S-10 

32,446 

... 

S-13 

792,356 

"1 

R-93 

30,002 

1 
2 

1 

12,001 
600,046 

L-15 

•          3 

L-87 

134,758 

6 

L-89 

33,607 

100,024 

860 

1,086 

30,002 

514,050 

11 

42 

1,852,284 

5,354 

927,114 

11 
18 
28 
11 
11 
4 
3 
16 
55 
13 
91 

10 
86 
141 
26 
98 
32 
147 
118 
182 
110 
212 

209 
16 

336 

500 
11,350 
8,000 
1,500 

468 
10,579 
13,461 
1,033 
4,973 
208 
2,323 
8,414 

3 
3 
2 
3 
1 
1 
2 

S-25 

98 
1,700 

1 

L-3 

6,200 

— - 

L-7 

L-ll 

34 
130 
300 

L-23 

L-29 

50 

2,150 

L-43 

L-68 

*          2 

1 
1 

4 

70,839 
9,255 

L-70 

1,750 

4 

L-73 

563,400 

601,231 

L-90 

986 

2,262 

261 

1,162 

561 

25,250 

563,400 

6,200 

2 

6 

80,094 

41,459 

601,231 

20 

*  Airdox  machines, 
t  L.  O.  X. 
**  Chemechol. 
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II  PRODUCTION- 
SALINE 


Name  of  operator 

Post  office 

address  of  the 

mine 

Disposition  of  output — tons 

6 

c 

X 

o 
£ 

1 

5     | 

t"0  2 

|'£8 

Eh 

Tons  loaded 
on  barge 
for  shipment 

H 

J* 

S-l 

SHIPPING  MINES 

Sahara  Coal  Co.,  Inc.,  #6 

Harrisburg 

392,169 
17,822 
100,379 
475,782 
299,992 

619',  491 
54,232 

312,847 
10,116 
92,807 
440,957 
278, 837 
897,276 
619,491 
54,232 

74,000 
920 
6,269 
30,228 
18,363 

361 

S-6 

S-l  6 

Sahara  Coal  Co.,  Inc.,  #5 

Sahara  Coal  Co.,  Inc.,  #16 

Sahara  Coal  Co.,  Inc.,  #7 

Peabody  Coal  Co.,  #43 

Peabody  Coal  Co.,  ?40 

Harrisburg 

Harrisburg 

Harrisburg 

Harrisburg 

1,303 

S-39 

4,597 

S-40 

2,792 

S-43 

S-46 

S-50 

Saxton  Coal  Corp.,  "New  Castle" 

Carrier  Mills 

2,857,638 

2,706,563 

129,780 

13,139 

LOCAL  MINES 

Regenhardt  &  Southern  Const. 

Co.,  #4 

Regenhardt  &  Southern  Const. 

Co.,  #5 

Harrisburg 

Harrisburg 

Harrisburg 

S-48 

15,350 

16,525 

33,734 

23,000 

500 

419 

175 

23,352 

5,520 

15,350 

16,525 

24,349 

22,648 

500 

419 

S-49 

L-14 

9,365 

L-26 

Pioneer  Mining  Co.,  #1 

Eagle  Creek  Coal  Co.,  #1 

Eagle  Creek  Coal  Co.,  #1 

352 

L-35  t 

Broughton 

Broughton 

L-35  t 

L-91 

175 

L-92 

Beecher  Williams  Coal  Co.,  #1 

Herkel  &  McDonald  Coal  Co.,  #1 

Harrisburg 

Carrier  Mills 

22,790 
5,520 

562 

L  93 

118,575 

108, 101 

10,454 

L-3 
L-7 
L-10 
L-15 


LOCAL  MINES 


Wenneborg  Coal  Co.,  #2. 

EddvCoalCo 

Cantrall  Coal  Co 

Farrand  Coal  Co 


Total — 4  mines. 


Sherman... 
Cantrall..  __ 
Springfield. 
Riverton... 


14,301 
56,624 
20,564 
50,815 


142,304 


14,301 
56,624 
18,629 
50,345 


LOCAL  MINES 

Wheelhouse  Coal  Co.,  #2 

A.  H.  McCormick  and  Sons 

D.  &  D.  Coal  Co 

Rushville 

Rushville 

Rushville 

Camden 

Macomb 

5,280 
5,116 
8,197 
8,728 
219 

5,090 
4,495 

L-6 

8,197 

8  628 

BoozCoalCo 

219 

27,540 

26,629 

t  Number  of  employees,  mining  machines,  motors  and  animals  averaged  account  different  management 
same  mine. 


TABLE  10— Continued 
COUNTY 


Disposition  of 
output — tons 

1 
>> 
o 

"S 

1 

"3 

GO    01 
aj  O 

Q 

Explosives  used  for 
blasting  coal 

Number 
of— 

>> 

8  § 

a| 
gi 

>> 

T3 

§| 

I1 

li 

Is 

a  a 
S5 

■O 

Is 
§1 

O  OJ 

1 

■al* 

HI 
< 

1 

I 

s 

.2  O 

Cm 

L 

11 

a  o 
>.  ft 
Q 

1 
| 

2  a 

eg 

S3  ft 

li 

| 

3 

a 
1 
.S 

4,961 
2,700 

168 
92 
294 
161 
200 
354 
273 
32 

127 
60 
67 
200 
195 
186 
177 
53 

t655,405 
4,000 

392,169 

4 
4 

5,000 

4 
6 
10 
12 
6 
7 

S 

6 
5 
9 

17,822 
100,379 
475,782 
299,992 
897,771 
619,491 

S-6 

*  3 

*  3 
4 

*  6 

495 

S-46 

54,232 

495 

7,661 

1,574 

1,065 

4,000 

5,000 

45 

35 

2,411,237 

446,401 

12 

8 

8 
21 
20 
5 
5 
2 
5 
4 

90 

161 
180 
243 
52 
96 
40 
200 
20 

2,100 
2,400 

15,350 
16,525 

20 

16,000 

1 

2 

33,734 
23,000 

L-14 

5,200 

5 

1 

500 

700 

500 
419 
175 

150 

23,352 
5,520 

20 

73 

1,082 

17,200 

9,850 

2 

2 

56, 734 

1,094 

60,747 

6 

24 
63 
37 
31 

116 
136 
86 
194 

*          1 

t 

~~13^750 

2 
2 

"~2 

2 
2 

2 

14,301 
56,624 

3 
5 

4 

L-3 

150 

1,785 
427 

20,564 

43 

70,300 

50,815 

193 

2,212 

155 

532 

70,300 

13,750 

6 

7 

121,740 

20,564 

12 

10 

180 
611 

10 
11 
18 
4 
2 

185 
185 
131 

277 
30 

264 
270 

5,280 
5,116 

1 
2 

L-2 

10 

L-3 

1,350 

2 

1 

8,197 

L-6 

100 

8,728 
219 

L-190 

120 

791 

45 

808 

534 

1,350 

2 

1 

8,197 

10^96 

8,947 

4 

*  Airdox  machines, 
t  L.O.X. 
t  Cardox. 
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II  PRODTJCTION- 
TAZEWELL 


Name  of  operator 

Post  office 

address  of  the 

mine 

Disposition  of  output — tons 

1 

a 

3 
C 

1 
0 

a 

3 

111 
ill 

5     I 

lit 

a'S  o 
o  ^  « 
H 

■sal 
JBJH 

L-2 

LOCAL  MINES 

7,934 
3,219 

7,934 

L-3 

Pekin 

1,185 

11,153 

9,119 

VERMILION 


S-61 

SHIPPING  MINES 

Fairview  Collieries  Corp., 

746,832 
39,027 

606,349 
12,493 

7,181 

130, 803 

L-220 

26,534 

785,859 

618,842 

7,181 

157,337 

LOCAL  MINES 

21,087 
8,000 
9,228 
855 
2,811 
2,544 
9,620 
4,500 
1,200 
1,180 
1,516 
1,354 

21,087 

L-3 

8,000 

8,878 

J.  &  M.  Coal  Co 

845 

L-209t 

Catlin. 

2,811 

L-2 15 

2,540 

Blue  Lake  Coal  Co 

7,810 

Westville 

4,500 

Georgetown 

1,200 

1,180 

Georgetown 

1,516 

1,354 

63,895 

61,721 

LOCAL  MINE 

Miller  Mining  Co 


WASHINGTON 


S-3 

SHIPPING  MINE 

DuBois. 

11,983 

6,210 

4,800 

LOCAL  MINE 

L-2 

9,218 

8,948 

t  Number  of  employees,  mining  machines,  motors  and  animals  averaged  account  different  management 
same  mine. 
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TABLE  10— Continued 
COUNTY 


Disposition  of 

Explosives  used  for 

Number 

output— tons 

1 

& 

"a 

a 

(B 

3 

0> 

_> 

S.2 
■g  g 

<S  O 

blasting  coal 

of— 

la 

I1 

a  a 

11 

5  2 

4.- 
0  g 

3  3 

fa 

p 

gj 

h 

•3-3 1 

l-Si 

1 

J, 

•a 

|j 

■2  o 
■3  ft 

L 

11 

1 

Eg 
fe  ft 

S 
o 

o 

J2 

s 

3 
C 
M 
73 

a 
a 

H 

< 

H 

« 

P* 

Oh 

Q 

Ph 

a 

a 

n 

H 

H 

K 

§ 

15 

118 

3,000 

a 

7,934 

4 

L-2 

25 

2,009 

38 

15 

465 

2 

2 

3,219 

5 

L-3 

25 

2,009 

53 

133 

3,000 

465 

4 

2 

11,153 

9 

COUNTY 


2,499 

112 
29 

175 
124 

70,200 

..          . 

31,750 

750 

746,832 

S-61 

1 

3 

39,027 

L-220 

2,499 

141 

299 

70,200 

32,500 

1 

3 

39,027 

746,832 

____ 

5 

25 
15 
8 
6 

14 
4 
1 
2 
2 
6 

250 
50 
190 
30 
150 
110 
150 
150 
73 
190 
96 
86 

2,400 

2,500 

2,682 

200 

700 

1,000 

3,500 

500 

21,087 

1 
2 

1 
1 

1 

3 
"~~3 

8,000 
9,228 
855 
2,811 
2,544 

L-3 

50 

300 

2 
2 
2 
1 

L-16 

10 

L-209 

L-209 

4 

""17795 

L-2 15 

15 

9,620 

L-217 

4,500 
1,200 

'.'." 

L-219 

L-227 

550 

1,180 

L-233 

1,516 
1,354 

...". 

L-234 

200 

L-235 

79 

2,095 

89 

1,525 

14,232 

5 

6 

23,438 

10,800 

29,657 

5 

24  15  7 


COUNTY 


81 

892 

32 

18 

114 

11,250 

11,983 

4 
3 

S-3 

1 



9,218 

270 

113 

2,100 

L-2 

Airdox  machines. 


5^ 


II  PRODUCTION- 
WILL 


Post  office 

Disposition  of  output— tons 

a 

3 

a 

K 

Name  of  operator 

address  of  the 

».§3 

o      | 

"Sel 

S"S 

1 

e 

mine 

S 

111 

lit 

III 

ill 

3§° 

si 

8.1 

§ 

H 

h 

H 

H 

5 

SHIPPING  MINE 

S-3 

Wilmington  Coal  Mining  Corp 

Braidwood 

136,083 

77,258 

58,825 

WILLIAMSON 


S-4 

SHIPPING  MINES 

641,745 
738,244 
181,800 
807,068 
372,933 
414,566 
924,991 
342,738 
57,395 
653,112 

71,900 
24,938 
5,123 
3,091 
4,315 
30,381 
23,574 

52,435 

23,282 
12,347 

456,383 
639,039 
133,301 
744,685 
263,900 
331,076 
874,670 
299,908 
37,572 
649,683 

71,900 
681 

183,059 
84,361 
48,499 
47,267 

103,071 
64,229 
46,230 
39,260 
19,823 
3,429 

464 

S-83 

Bell  &  Zoller  Coal  Co.,  #2 

Forsyth- Williamson  Coal  Co 

Bell  &  Zoller  Coal  Co.,  #3 

Blue  Bird  Coal  Co.,  #7 

Johnston  City 

Carterville 

14,140 

S-87 

7,667 

S-89 

Harrisburg 

5,962 

S-92 

19,261 

S-93 

Freeburn  Mining  Co.,  #3 

4,091 

S-94 

1,521 

S-96 

Blue  Bird  Coal  Co.,  #8 

Harrisburg 

S-99 

Freeman  Coal  Mining  Corp.,  #4.. 
Stonefort  Corporation,  "Will 

S-100 

L-32 

24,257 

L-141 

Green  Valley  Coal  Co 

2,478 

2,645 

L-159 

1,062 

873 

8,485 

17,133 

20,299 
2,024 

2,029 

L-169 

Strobel  Coal  Co 

3,392 

L-190 

New  Black  Crystal  Coal  Co 

21,896 

L-195 

6,441 

L-199 

Wilkins  Coal  Co.,  "New  Spiller- 

1,205 
1,455 
2,615 

25,348 

L-200 

Pure  Coal  Co_ 

19,803 

L-208 

Creal  Springs 

9,732 

Total— 20  mines 

5,385,978 

4,552,674 

646,981 

168,649 

LOCAL  MINES 

L-16 

660 
5,248 
55,845 
1,984 
1,558 
464 
3,500 
4,452 
19,591 
5,000 
500 
27,466 
1,000 

260 

L-42 

Cherry  Hill  Coal  Co 

5,248 

L-47 

55,845 

L-88 

Oak  Grove  Coal  Co 

1,974 

L-101 

Knight  &  Turner  Coal  Co 

Black  Banner  Coal  Co.,  #1 

Blue  Bell  Coal  Co.,  #1 

1,558 

L-138 

Marion 

424 

L-146 

3,400 

L-174 

Carterville  Blue  Blaze  Coal  Co... 
C.  &  C.  Coal  Co 

Carterville 

4,412 

L-175 

19,591 

L-178 

Frank  Tregoning  Coal  Co.,  #1 

Hickey  Bros.  Coal  Co 

New  Black  Diamond  Coal  Co 

Polinski  Coal  Co... 

Carterville 

Marion 

5,000 

L-181 

440 

L-201 

27,466 

L-209 

1,000 

127,268 

126,618 
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TABLE  ID — Continue.. 
COUNTY 


Disposition  of 
output— tons 

a 

a 

s 

1 

> 

«l 

a  o 
Q 

Explosives  used  for 
blasting  coal 

Number 
of— 

>> 
.a 

a  a 

la 

H 

>> 

c 
"S-a 

§  s 

■a  a 

.2- 

a  = 

'1  5 

II 

-a 
S  e 

i's 
§1 

2 
"3 

h 

•3=3 

< 

(2 

■g  3 

Oh 

1 

1§ 

Q 

1 

2  c 

a§ 
pi 

c 

.5  a 

.££ 
S 

2 

o 

a 

3 

c 

-a 
a 

c 

s 

50 

123 

136,083 

S-3 

87 
377 

35 
348 
131 

62 
240 
182 

33 
175 

111 
19 
30 
25 
10 
33 
18 

21 
16 
15 

179 
166 
139 

203 
227 
232 
150 
74 
202 

42 
147 
31 
27 
122 
174 
184 

237 
147 

180 

1,100 

85,300 
*          5 

550 
""I27566 

""23^926 

641,745 

S-4 

7 

10 

738,244 

S-83 

181,800 

S-87 

5,870 

*  5 

*  3 
47,221 

*  5 
3 

9 
6 

20 
12 

807,068 
372,933 

S-89 

414,566 

S-92 

""97565 

4 
4 

4 

— j 
2 
6 

924,991 
342,738 
57,395 
653,112 

1,716 

S-94 

S-96 

*          2 

S-99 

71,900 

S-100 

.!...„! 

""""250 

880 

1,150 

1,900 

2 
2 
1 

1 
1 

1 
2 

2 

1 
2 

2 
2 

24,938 
5,123 
3,091 
4,315 
30,381 
23,574 

52,435 
23,282 
12,347 

L-32 

250 

2 
2 

L-141 

L-159 

L-169 

2,150 
1,800 

3 

L-190 

L-195 

5,583 

i 

""467564 

L-199 

L-200 

5,400 

3 

L-208 

4,505 

13,169 

1,968 

3,066 

10,700 

132,521 

97,285 

47 

69 

4,075,967 

1,310,011 

10 

400 

7 
26 
20 
15 
17 

7 
10 
10 
32 
11 

4 
19 

1 

40 
92 
223 
45 
20 
10 
110 
129 
154 
80 
70 
239 
32 

200 
1,500 

1 
1 
2 

660 
5,248 

55,845 
1,984 

2 
4 

L-16 

L-42 

**** 

L-47 

400 

400 

250 

2,500 

2,300 

1 
2 
1 
4 

L-88 

1,558 

464 

3,500 

L-101 

40 
35 

L-138 

100 

L-146 

5 

1 
2 

1 

1 
2 

4,452 
19,591 
5,000 

L-174 

4,450 

2,000 

400 

3 
1 

L-175 

L-178 

10 

50 

500 

L-181 

•••• 

2 

1 

27,466 

L-201 

250 

1,000 

L-209 

125 

525 

179 

1,244 

6,100 

8,550 

11 

8 

120,246 

6,022 

1,000 

19 

*  Airdox  machines. 

••**  Armstrong  coal  breakers. 


60 


RECAPITULATION 


II  PRODUCTION- 


Disposition  of  output — tons 

1 

■ail 
§83 

2      8 

goo, 

§28 
H 

"2      § 
a  &  U 

si 

Total — 97  shipping  mines 

43,847,321 
2,118,793 

34,718,787 

3,825,773 

429,220 
317,053 

3,716,029 
1,764,297 

Total— 232  all  mines 

45,966,114 

34,718,787 

3,825,773 

746,273 

5,480,326 

TABLE  10— Concluded 
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RECAPITULATION 


Disposition  of 
output — tons 


III 


Explosives  used  for 
blasting  coal 


1-a 

.a  g 
M  a 


Number 
of- 


11 

as 


I1 


964,492 
27,458 


17,201 
1,744 


14 
16,706 


199,002 
196 


2,102,156 
642,991 


1,678, 
117,490 


28,312, 
819,723 


39,204 
114,468 


15,495,734 
1,184,602 


39  mines  using  170  Airdox  machines. 

1  mine  using  13  Continuous  miners. 
3  mines  using  Chemechol. 

3  mines  using  6  Armstrong  coal  breakers. 

2  mines  using  L.  O.  X. 
1  mine  using  Cardox 


*  Airdox  machines. 
**  Continuous  miners. 
***  Chemechol. 
****  Armstrong  coal  breakers, 
t  L.  O.  X. 
jCardox. 
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II     Production — Table  11 — Railroads  handling  coal — tons  sold  to  rail- 
roads SERVING  MINES — TONS  SOLD  TO  RAILROADS  NOT  SERVING  MINES — 1953 


Operators 

Names  of  railroads 

Tons 

shipped 

to 
market 

Tons 

sold 

to 

railroads 

serving 

mines 

Tons 
sold  to 
railroads 

not 
serving 
mines 

Tons 

to 
loco- 
motives 
at 
chute 

Total 

tons 
handled 

by 
railroads 

Christian  County 
Peabody  Coal  Co.,  #8 

C.  &I.  M 

2,044,997 

30 
3,567 
9,324 
65,400 

2,045,027 

Wabash 

3,567 

Peabody  Coal  Co.,  #17 

I.  c 

N.  Y.  C 

C.  &E.  I.  .. 

647,383 

1,452,775 

35,567 

2,197,067 

656,707 

1,518,175 

35,567 

C.  &  I.  M 

89,643 

2,286,710 

Total 

6,377,789 

167,964 

6  545,753 

B.  &0 

Clinton  County 

109 
27,609 

109 

B.  &0 

1,144 

T.  R.  R.A 

s.  s.  w 

70 
1,032 

70 

1,032 

Total 

27,718 

1,144 

1,102 

B.  &0 

Douglas  County 
Bell&  Zoller  Coal  Co 

156,239 

5,480 

161,719 

C.B.&Q 

Franklin  County 
Chicago,  Wilmington  &  Franklin  Coal  Co., 

153,110 

68,410 
134,430 
82,668 

403,260 
180,170 
354,060 
229,277 
88,819 
377,157 
161,411 
152,746 
6,006 
48,939 
84,739 
74,637 
17,449 
147,163 
365,911 
359,113 
273,450 
70,873 

17,210 

6,670 

16,160 

175 

45,320 

17,570 

42,550 

501 

170,320 

75,080 

I.  C  .  . 

150,590 

C.  &E.  I 

82,843 

Chicago,  Wilmington  &  Franklin  Coal  Co., 

C.B.&Q 

448,580 

197,740 

I.  C 

396,610 

C.  &E.  I  ... 

229,778 

Old  Ben  Coal  Corp.,  #11 

C.  B.  &Q 

88,819 

Old  Ben  Coal  Corp.,  #14 

C.  B.  &Q 

102 
9,153 
32,596 

377,259 

I.  C    

170,564 

Mo.  Pac 

185,342 

C.  &E.  I 

6,006 

Old  Ben  Coal  Corp.,  #15 

C.  B.&Q-... 

1,189 
1,353 

50,128 

I.  C 

86,092 

Mo.  Pac 

C.  &E.  I    .. 

74,637 

100 

178,646 

1,510 

67,335 

10,425 

165 

17,549 

Old  Ben  Coal  Corp.,  #22 

C.  B.  &Q 

325,809 

Old  Ben  Coal  Corp.,  #9 

C.  B.  &Q 

367,421 

I.  C 

426,448 

Mo.  Pac 

C.  &E.  I 

283,875 

71,038 

Total 

3,833,798 

448,730 

4,282,528 

C.  B.  &Q 

Fulton  County 

15,572 

344,786 
347,695 

251,060 

4,541 

487 
183 
48 
222 

266,632 

N.  K.  P 

C.  &N.  W 

M.&St.  L 

C.  M.  St.  P.  M.&O.... 

332 

332 

•Midland  Electric  Coal  Corp.,  "Middle 

349,327 

348,182 

183 

C.  W.  P.&S 

48 

P.  &P.  U 

222 

Pschirrer  Coal  Co.,  #3 

C.B.&Q 

C.B.&Q 

N.  K.  P      . 

13,996 
598,526 

13,996 

26,357 

624,883 

609 

609 

The  United  Electric  Coal  Co.,  #9  .  . 

C.B.&Q 

C.B.&Q 

U.E.  C.  C 

770,831 

10,001 

1,068,535 

19,373 

790,204 

The  United  Electric  Coal  Co.,  #17 

10,001 

1,068,535 

*  Coal  mined  in  Knox  County. 
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II    PRODUCTION— TABLE 

11 — Continued 

Operators 

Names  of  railroads 

Tons 
shipped 

to 
market 

Tons 

sold 

to 

railroads 

serving 

mines 

Tons 
sold  to 
railroads 

not 
serving 
mines 

Tons 

to 
loco- 
motives 
at 
chute 

Total 

tons 

handled 

by 
railroads 

Fulton  County— Concluded 

Morgan  Mines,  Inc.,  "Morgan  Bryant" 

Fairview  Collieries  Corp 

Key  Coal  Co 

Total 

C.  B.  &Q 

208,512 
217,840 
282,324 
139,676 

208,512 

C.B.&Q.. 

9,' 864 

M.  &St.  L 

312,918 

C.  B.&Q 

149,540 

4,018,294 

357,618 

941 

4,376,853 

Henby  County 

Midland  Electric  Coal  Corp.,  #1 

Bugos-White  Coal  Co 

Alpha  Coal  Co 

Total.. 

C.  R.  I.  &P 

586,258 
31,668 

49,972 

636,230 

C.  B.  &Q 

C.  B.  &Q. 

7,061 

7,061 

617,926 

49,972 

7,061 

Jackson  County 

Truax-Traer  Coal  Co.,  #1  "Drift" 

Truax-Traer  Coal  Co.,  #1  "Strip" .. 

Joliana  Mining  Co 

Total 

I.  C 

Mo.  Pac 

161,101 
43,112 

292,321 
78,194 
72,852 

85,340 
22,608 
154,784 
41,006 
16,884 

246,441 

65,720 

I.C 

Mo.  Pac 

447,105 

119,200 

I.C 

N.  K.  P. 

BeltR.  R 

89,736 

26,118 
986 

26,118 

647,580 

320,622 

27,104 

Jefferson  County 
Chicago,  Wilmington  &  Franklin  Coal  Co., 
Franklin  Coal  Co7,  #3""""~"""~~~~I~ 

Total 

C.  B.&Q 

527,420 
463,070 
235,640 

59,280 
55,650 
22,974 

586,700 

I.C 

518,720 

258,614 

1,226,130 

137,904 

.... 
Kankakee  County 
Northern  Illinois  Coal  Co.,  #14 

Total. 

G.  M.  &O 

340,942 
338,762 

340,942 

A.T.&S.  F 

338,762 

A.  T.  &S.  F 

22,950 

22,950 

679,704 

22,950 

Knox  County 

Little  John  Coal  Co.,  #5 

Midland  Electric  Coal  Corp.,  #3 

Little  Coal  Co 

G.  &G.  E 

463,052 

1,835 
1,382 
108,788 
1,636 
49 
6,636 

464,887 

C.B.&Q 

1,382 

C.  &N.  W 

105,054 
386,702 

213,842 

M.  &St.  L 

388,338 

I.  N_. 

49 

P.  &P.  U 

6,636 

M.  &St.  L-... 

4,204 

Total 

959,012 

120,326 

1,079,338 

Macoupin  County 
Little  Dog  Coal  Co 

Carlinville  Coal  Mining  Co 

Superior  Coal  Co.,  #2 

Superior  Coal  Co.,  #3 

Superior  Coal  Co.,  #4 

Virden  Mining  Corp 

Total 

I.  T 

Wabash 

131,632 

1,368 

555 

2,162 

661 

15,365 

630 

132,262 

1,368 

N.K.  P 

Minn.  St.  P 

I.T 

C.  &N.  W 

555 

2,162 

661 

170,180 

195,554 

321,368 

9,875 

185,545 

C.&N.  W 

195,554 
350,620 

C.  &N.  W 

29,252 
67,608 

G.  M.  &0.-Wabash.... 

77,483 

248,603 

697,607 

946,210 
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II    PRODUCTION— TABLE  11— Continued 


Operators 

Names  of  railroads 

Tons 
shipped 

to 
market 

Tons 

sold 

to 

railroads 

serving 

mines 

Tons 
sold  to 

railroads 
not 

serving 
mines 

Tons 

to 
loco- 
motives 
at 
ehute 

Total 

tons 
handled 

by 
railroads 

Madison  County 
The  Livingston-Mt.  Olive  Coal  Co.,  #1 

N.K.  P 

C.  &  \V.  I 

ll'265 

1,989 
377 

16,089 

11,265 

B.  R.  C 

C.  G.  W 

N.Y.  C. 

C.  &E.  I 

39^624 

15,982 
163,797 

47447 

2,823 
185 
63,970 
20,433 
50,455 
14,818 
2,046 
1,399 
201 

377 

44,071 

18,805 

Mt.  Olive  &  Staunton  Coal  Co.,  #2 

L.  &M 

163,982 

63,970 

20,433 

C.&N.  W 

50,455 

N.  Y.  C.  &  St.  L 

14,818 

C.&W.I— 

2,046 

B.  R.  C 

I.  T 

1,399 

201 

7,564 

7,564 

Total 

226,967 

160,777 

29,720 

417,464 

C.  B.  &Q 

Marion  County 

85,955 
3,693 

9,588 

95,543 

i.e. 

3,693 

N.  Y.  C.  &  St.  L 

2,839 

Total 

89,648 

9,588 

2,839 

102,075 

I.  C 

I.  C 

Mo.  Pac 

Montgomery  County 

Freeman  Coal  Mining  Corp.,  "Crown 
Mine" 

1,399,116 

1,399,116 

Perry  County 
Ritter  Coal  Co.,  #2 

2,308 
6,514 

2,308 

Service  Coal  Co.,  #6 

6,514 

Big  Five  Coal  Co.,  Inc 

11,240 
81,561 
24,091 

V.W6 
13,474 
83,682 
38,192 
11,754 

167237 

33,587 

11,240 

Peabody  Coal  Co.,  #14 

I.  C 

Mo.  Pac 

N.  K.  P 

I.  C 

Mo.  Pac 

I.C 

Mo.  Pac 

457,419 
14,596 

145^635 

97,658 

568,697 

301,402 

1,246,640 

"""363^016 
243,446 

538,980 

Cutler  Coal  Co.,  Inc 

38,687 

16,666 

16,666 

Truax-Traer  Coal  Co.,  "Pyramid"  . 

149,741 

111,132 

The  United  Electric  Coal  Cos.,  #11 

652,379 

339,594 

Union  Colliery  Co.,  "New  Kathleen" 

I.C 

N.  K.  P 

I.C 

Mo.  Pac 

1,258,394 

8,423 

8,423 

Truax-Traer  Coal  Co.,  #2 

373,253 

277,033 

Total 

3,447,331 

311,924 

25,089 

3,784,344 

Mo.  Pac 

G.  M.  &0 

Randolph  County 

471,587 
264,584 
156,086 
95,647 
192,305 

48,815 

7,' 615 
19,160 
8,265 

520,402 

272,073 

Moffat  Coal  Co... 

G.  M.&O 

163,701 

M.  &I 

114,807 

I.  T - 

2,693 

M.  St.  P.  &  S.  S.  M 

Ark 

265 
151 

1,393 

Belt  R.  R._ 

Ritter  Coal  Co.,  #3 

M.&I 

6,322 
242 

6,322 
242 

Westside  Coal  Co.,  #1 

G.  M.  &0 

Total 

1,186,773 

91,760 

4,086 

1,282,619 
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II    PRODUCTION— TABLE 

11 — Continued 

Operators 

Names  of  railroads 

Tons 
shipped 

to 
market 

Tons 

sold 

to 

railroads 

serving 

mines 

Tons 

sold  to 
railroads 

not 
serving 

mines 

Tons 

to 
loco- 
motives 
at 
chute 

Total 
tons 

handled 
by 

railroads 

St.  Clair  County 

Golden  Rule  Coal  Co 

Perry  Coal  Co 

St.  Louis  &  O'Fallon  Coal  Co.,  #2 

Seminole  Coal  Corp.,  #17 

I.C 

I.  T 

St.  L.  &  O'Fallon ._ 

I.C 

I.C 

I.C 

C.  &N  . 

272,512 
60,845 
648,059 
9,700 
563,849 
1,725 

4,330 

138 

71,917 

20,691 

4,699 

132,762 

668,750 

Mid-Continent  Coal  Corp 

1,725 

1,557,059 

97,076 

1,654,135 

C.C.C.&St.  L 

N.  Y.  C 

I.C 

Saline  County 

312,847 
6,026 
4,090 
92,807 
442,822 
278,837 
897,276 
619,491 
54,232 

74,000 
920 

386,847 

6,946 

4,090 

C.C.C.&St.  L 

C.  C.  C.&St.  L 

C.C.C.&St.  L 

N.  Y.  C 

N.  Y.  C 

N.  Y.  C 

2S!363 
18,363 

99,076 

471,185 

297,200 

Peabody  Coal  Co.,  #43 

Peabodv  Coal  Co.,  #40 

897,276 

619,491 

54,232 

Total 

2,708,428 

127,915 

2,836,343 

N.  Y.  C 

N.Y.C 

Vermilion  County 

606,349 
12,493 

7,181 

613,530 

12,493 

Total 

618,842 

7,181 

626,023 

I.C 

G.  M.  &0 

Washington  County 
Bois  Coal  Co.,  "Kuhn  Mine" 

6,210 

6,210 

Will  County 

77,258 

77,258 

I.C 

Williamson  County 

456,383 
329,635 
115,439 
125,786 
68,179 
133,301 

183,059 
162 

639,442 

Bell  &  Zoller  Coal  Co.,  #2 

C.&E.  I 

329,797 

C.B.&Q 

I.C  ... 

33,497 

148,936 

39,310 
11,392 
22,734 

165,096 

Mo.  Pac 

I.C 

C.N--. 

79,571 

156,035 

23,684 
2,081 

23,684 

2,081 

Bell  &  Zoller  Coal  Co.,  #3 

I.C 

C.  B.&Q  .  . 

450,535 
192,434 
101,716 
263,900 
139,628 
.133,207 

58,241 
667,560 
128,005 

79,105 
299,908 

37,572 

451,970 

197,134 

579 

71,900 

34,408 
12,476 
383 
103,071 
30,869 

484,943 

204,910 

Mo.  Pac 

N.Y.C 

C.  B.  &Q 

102,099 

Blue  Bird  Coal  Co.,  #7 

366,971 

170,497 

I.C 

Mo.  Pac 

I.C 

C.B.&Q 

Mo.  Pac 

I.C 

N.Y.C 

I.C 

C.&E.  I.... 

24,562 

8,798 

157,769 

67,039 

Freeburn  Mining  Co.,  #3 .  . 

22,286 
17,313 
6,631 
39,260 
19,823 

'509 
1,222 

689,846 

145,318 

85,736 

Carmac  Coal  Co 

339,168 

Blue  Bird  Coal  Co.,  #8 

57,395 

453,668 

Mo.  Pac 

N.Y.C 

1,801 

Stonefort  Corp 

71,900 

II    PRODUCTION— TABLE  11— Concluded 


Operators 

Names  of  railroads 

Tons 
shipped 

to 
market 

Tons 

sold 

to 

railroads 

serving 

mines 

Tons 
sold  to 
railroads 

not 
serving 
mines 

Tons 

to 
loco- 
motives 

at 
chute 

Total 

tons 
handled 

by 
railroads 

Williamson  County— Concluded 

I.C._ _ 

N.Y.C 

I.C 

N.Y.C 

N.Y.C 

I.C 

681 
2,478 
1,062 

873 

681 

Green  Valley  Coal  Co 

2,478 

1,062 

Strobel  Coal  Co 

873 

New  Black  Crystal  Coal  Co.,  #1 

1,558 

5,069 

281 

1,577 

1,558 

5,069 

C.&E.  I 

281 

N.Y.C_ 

N.Y.C 

C.&E.  I 

""\7~m 
21,504 

1,132 
2,615 

1,577 

17,133 

Wilkins  Coal  Co... 

Pure  Coal  Co 

Mo.  Pac. 

1,455 

2,347 

I.C 

1,132 

Parton  Coal  Co 

I.C 

2,615 

Total 

4,550,487 

548,061 

101,107 

5,199,655 

34,660,912 

3,684,599 

199,049 

38,544,560 
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II    Production — Table  12 — Special  preparation  plants 


Name  of  operator 


Type  and  make  of 
installation 


Tonnage 

prepared 

or  capacity 

of  plant 


Alpha  Coal  Co 

Bell  &  Zoller  Coal  Co.,  #2 

Bell  &  Zoller  Coal  Co.,  #3 

Bell  &  Zoller  Coal  Co 

Blue  Bird  Coal  Co.,  #7 

Blue  Bird  Coal  Co.,  #8 

Carmac  Coal  Co 

Chicago,  Wilmington  &  Franklin  Coal  Co 

#1 

Chicago,  Wilmington  &  Franklin  Coal  Co 

#2 

Chicago,  Wilmington  &  Franklin  Coal  Co 

#3 

Delta  Collieries  Corp 

Fairview  Collieries  Corp 

Fairview  Collieries  Corp 

Forsyth-Williamson  Coal  Co 

Freeburn  Mining  Co.,  #3 

Freeman  Coal  Mining  Corp.,  "Crown". __ 

Joliana  Mining  Co 

Key  Coal  Co 

Little  Coal  Co 

Little  Dog  Coal  Co 

Little  John  Coal  Co.,  #5 

Little  Sister  Coal  Corp 

The  Livingston-Mt.  Olive  Coal  Co 

Lumaghi  Coal  Co.,  #4 

Marion  County  Coal  Mining  Corp 

Mid-Continent  Coal  Corp 

Midland  Electric  Coal  Corp.,  #1 

Midland  Electric  Coal  Corp.,  #2 


Midland  Electric  Coal  Corp.,  #3. 


Midwest  Utilities  Coal  Corp 

Moffat  Coal  Co 

Moore  &  Son  Coal  Co 

Morgan  Mines,  Inc 

Morgan  Mines,  Inc 

Mt.  Olive  &  Staunton  Coal  Co.,  #2 

Old  Ben  Coal  Corp.,  #9 


Alpha 

Johnston  City.. 

Zeigler 

Murdock 

Harrisburg 

Harrisburg 

Marion 


Oil  Treating  Plant 

McNally-Pittsburg  Washer... 

Chance  Flotation  Process 

Jeffrey  #200  Unit  Wash  Box.. 

Jeffrey  Washer 

Jeffrey  Washer 

Vibrating  Screen  Washer  Oil 
Treating 


Old  Ben  Coal  Corp.,  #11. 
Old  Ben  Coal  Corp.,  #14. 


Old  Ben  Coal  Corp.,  #15. 

Old  Ben  Coal  Corp.,  #22. 

Peabody  Coal  Co.,  #10... 
Peabody  Coal  Co.,  #14... 
Peabody  Coal  Co.,  #17... 
Peabody  Coal  Co.,  #40... 
Peabody  Coal  Co.,  #43... 


Orient 

West   Frankfort 


Waltonville. 

Marion 

Danville 

Fairview 

Carterville. 
Marion 


Deduster  and  Washer. 
Deduster  and  Washer . 


Farmers  ville. 


Elkville 

Astoria. 

Farmington. 

Gillespie 

Victoria 

St.  David... 
Livingston.. 
Collins  ville.. 

Centralia 

Marissa 

Atkinson 


Deduster  and  Washer 

Baum  Jigg  Type 

Baum  Jigg  Type 

Mr.\ally-I'itt>burg  Washer 

McNally-Pittsburg  Washer 

Roberts  &  Schaefer  Wet  Wash 

and  Air  Cleaning  Plant. 

Roberts    &    Schaefer    Washing 

and  Air  Cleaning  Plant 

Wemco  Heavy-Media  Washer.. 


Oil  Treat 

Jeffery  #100  Unit  Washer 

Jeffery  Baum  Jig 

Link  Belt-Simon  Carver 

Heavy-Media  Washer 

Jeffery  Baum  Jig 

Menzie  Hydro 

McNally-Pittsburg 

McNally-Norton  Mogul  Wash 


Farmington. 


Farmington. 


Sparta 

Sparta 

Marion 

Millstadt... 

Herrin 

Staunton 

West   Frankfort 


Coello— . 
Buckner. 


West  Frankfort 
Valier 


Pawnee.  . 
DuQuoin. 


Galatia 

Harrisburg. 


Link-Belt  Simon-Carver-Kopp- 

ers  Rheo  Launder 

McNally-Norton  Wash  Boxes 
Bixby  &  McNally-Vissor 

Dryer 

Link-Belt,  Simon-Carver-Kopp- 

ers  Rheo  Launder 

McNally-Norton  Wash  Boxes- 
Bixby  &  McNally-Vissor 

Dryer 

McNally-Pittsburg 

Link-Belt  Simon'Carves  Washer 

Washing  Table 

Jeffery  Washer 

McNally-Pittsburg 

Jeffery-Baum 

Calcium  Chloride  Washer 
American  Cleaning  Units 
McNally-Pittsburg  Hydro 

Washer 

McNally-Tromp  Heavy  Media 
Rheo-Lauvre  Launder 

Calcium  Chloride  Washer 

Calcium  Chloride  Washer 
McNally  Heavy  Media 
American  Cleaning  Units 

Rheo  Lauvre  Launder. 

McNally-Pittsburg  Washer 

Calcium  Chloride  Washer 

McNally-Tromp  Heavy  Media 

Rheo  Lauvre  Launder 

Jig  Washer 

Wet  and  Dry  Cleaning 

Wet  Washer 

Hydro  Washing 

Hydro  Washing 


4,119 
738,244 


*  100 

372,933 
57,395 


641,745 
746,832 
548,877 
181,800 

924,991 


455,867 
784 


466,269 

*  600 
43,014 

461,230 
9,132 

*  450 

687,448 


715,357 


617,231 
208,114 
357,989 
24,938 
134,758 
t  2,000 


1,171,328 
86,946 

590,520 
193,330 

334,679 
2,357,609 

536,169 
1,138,155 

619,491 

408,762 


*  Tons  per  hour, 
t  Tons  per  day. 
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II    PRODUCTION— TABLE  12— Concluded 


Name  of  operator 

Address 

Type  and  make  of 
installation 

Tonnage 

prepared 

or  capacity 

of  plant 

O'Fallon 

817,349 

25,000 

Cambria 

DuQuoin 

Montgomery  Jig  Washer 

Crushing  and  Dedusting  by 

13,188 

5,722 

8,778 

Harrisburg 

Harrisburg 

Harrisburg 

Harrisburg 

Carrier  Mills. .. 

Belleville 

Lenzburg 

100,379 

Sahara  Coal  Co.,  #6 

392,169 

299,992 

475,782 

422,888 

Seminole  Coal  Corp.,  #17 

792,356 

Elkville 

ElkviUe 

Pinckneyville.. 
Pinckneyville.. 

McNally-Norton  Automatic  Jig 
McNally-Norton  Automatic  Jig 

608,043 

Truax-Traer  Coal  Co.,  #1  "Drift" 

335,174 

660,432 

264,942 

DuQuoin 

*  700 

DuQuoin 

Danville 

Calcium  Chloride  Washer  and 
Roberts  Schaefer  Airflow 

39,027 

Wet  Washer 

20,000 

Tons  per  hour. 
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-Table  14 — Total  production  of  coal  in  tons  by 
counties,  1882-1953 


County 

1953 
production 

Total 

production 

to  date 

County 

1953 
production 

Total 

production 

to  date 

Adam< 

46,186 

7,355,569 

57,324 

48,274,097 

96,247 

212,477 

205,358,170 

38,133,279 

198,932 

44,786 

896,648 

915,698 

463,110,979 

169,227,944 

4,594,799 

624,244 

40,177,222 

22,097 

616,167 

40 

21,861,234 

80,921,729 

23,739 

10,082,907 

120,350 

242,109 

4,874,341 

25,592,807 

65,502,820 

10,095,463 

14,201,645 

11,000,468 

260,462,323 

2,634,903 

5,544,139 

156,377,584 

38,879,931 

12,516,141 

13,960 

13,325,723 

14,998,922 

r» 

8,284 

Montgomery 

1,632,211 

81,334,270 

190,787 

6,722,124 
129,711 

2,032,236 

371,662 
3,996,200 

65,311,881 

157,338,326 

Pike 

5,081 

|~j             | 

229,364 

1,562 

10,071,893 

1,378,637 

66,092,860 

4,588,891 

6,063,002 

160,242 

1,395 

30,848 

Richland. 

154 

3,846,169 

St.  Clair 

3,507,536 

2,976,213 

142,304 

27,540 

220,094,912 

185,530,255 

232,361,457 

2,930,951 

11,133 

Scott 

612,476 

Shelby 

4,119,763 

TT 

746,882 

Stark 

1,227,280 

11,153 
849,754 

17,619,195 

149,135,472 

1,369,093 

Wabash 

186,144 

979 
21,201 

684,589 

Washington 

White 

17,734,986 

840,927 

1,125,720 

12,803 

4,059 

33,710 

1,676,741 

Will. 

136,083 
5,513,246 

36,545,025 

293,622,152 

Woodford 

7,810,160 

Total  production 
1953 

45,966,114 

1,044,091 

Total  1882-1953 

Estimated  produc- 
tion (1833-1881). __ 

3,287,348,040 

1,032,078 
152,075 

73,386,123 

Total  production 

3,360,734,163 

II    Production — Table   15 — Summary  of  the  various  seams   of 

COAL,   KIND   OF  OPENING,   MANNER  OF  WORKING  AND  TONS   PRODUCED 
FROM  EACH  SEAM 


Number  of— 

Kind  of  opening 

Manner  of  work 

Number  of 
seam 

Coun- 
ties 

Mines 

Shaft 

Drift 

Slope 

Strip 

Pillar 
and 

room 

Long- 
wall 

Strip 

Total 

tons 

produced 

3 

11 
3 

9 

17 
3 

52,116 
32,474 
10,672 

15,999 
1,395 

5,469 
284,731 
56,597 

7 
4 
1 

2 

13 
2 

73,584 

3,779 

322,379 

67,269 

Five 

13 
22 
4 

98 

91 
14 

415,877 
14,921,303 

32,604 
335,174 

3,612,995 

9,817,152 

34,238 

7,152,145 
7,561,642 
1,619,752 

73 
68 
6 

25 
23 
8 

11,213,621 

Six             

32,635,271 

1,653,990 

Total 

56 

232 

15,432,442 

371,557 

13,481,779 

16,680,336 

159 

73 

45,966,114 

Ill  Jjaboi and fcjnpfojyjm&nt 
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III     Labor  &  Employment — Table  16 — 


Name  of  operator  and 
name  or  number  of  mine 

Post  office 
of  mine 

Underground 

1 

1 

s 
i 

a 

PP 

1 

P 

P 

o 
a, 

1 

■a 
a 

§ 
s 

'•3  £ 

o  & 
~  o 

u  c 

% 

1 

c 

I 
s 
a 

a 

i 

i 

—■ 

a 
£ 

1 

a 

a 
a 
% 

E 

'6 

1 

c 

a 

d 

i 

C 
P 

a 

a 
| 
1 

G 
a 

1 
1 

1 

S-3 

Christian  County 
Peabody  Coal  Co.,  #8 

18 
10 
16 

44 

3 
4 
3 

10 

2 
2 

4 
2 

3 

5 

2 
2 
1 
4 
2 

IS 

- 

5 
6 

11 

72 
73 
73 

218 

3 
4 

32 
16 
16 

64 

4 

4 

5 

5 

4 

11 

1 

2 

3 

6 

14 
10 
8 

8 
10 

63 

7 
30 
29 

66 

1 
1 

2 
3 

11 

20 
23 
9 
24 
28 

154 

46 
46 

— 

112 
38 
17 

167 

16 

16 
16 

4  s 

3 
6 

2 

14 
14 
17 
9 
9 
24 

S7 

16 

S-7 

in 

S-8 

Pawnee 

16 

48 

Clinton  County 

3 
4 

7 

3 

Breese  Coal  Co.,  Inc.,  "North  Breese" 

Breese 

3 



fi 

Douglas  County- 

S-l 

3 

4 

6 

56 

125 
86 
93 
33 

46 
91 

f, 

Franklin  County 
Chicago,  Wilmington  &  Franklin  Coal  Co., 

4 

15 

1 

4 
2 

1 

31 

S-3 

10 

28 
14 

20 
24 

120 

20 

S-4 

Chicago,  Wilmington  &  Franklin  Coal  Co., 
#2                                                    

West   Frankfort 

= 

— 

33 
30 
42 
15 
36 
59 

14 

S-9 

14 

S-10 

Old  Ben  Coal  Corp.,  #14 

Buckner 

West   Frankfort 

Valier 

West   Frankfort 

17 

S-ll 

8 

S-14 
S-20 

Old  Ben  Coal  Corp.,  #22 

Old  Ben  Coal  Corp.,  #9 

Total 

9 

24 

215 

530 

lllfi 

Fulton  County 

Little  Sister  Coal  Corp.,  "Little  Sister" 

Midland  Electric  Coal  Corp.,  #2 

Pschirrer  Coal  Co.,  #3 

Truax-Traer  Coal  Co.,  "Red  Ember" 

The  United  Electric  Coal  Co.,  #9 

S-2 

S-7 

S-10 

1 

6 

1 

1 

11 

2 

S-13 

S-14 

Cuba      . 

S-15 

S-39 

Morgan  Mines,  Inc 

S-40 

S-41 

Key  Coal  Co.,  "Key" 

Total 

— 

1 

— 

— 

B 

= 

1 

11 

= 

2 

:= 

S-l 

Henry  County 

Midland  Electric  Coal  Corp.,  #1 

Bugos-White  Coal  Co 

= 

= 

= 

S-2 

Alpha... 

1 

2 
1 

3 
14 

4 
3 

7 

2 
2 

2 

7 

— 

— 

3 
2 

5 

2 

2 

5 

L-198 

— 

1 

= 

= 

Jackson  County 

Elkville 

Elkville 

2 

S-l 

5 

18 

S-l 

Truax-Traer  Coal  Co.,  "Strip"  #1... 

L-28 

Elkville 

2 

4 

4 
4 

5 

19 

8 
13 

2 

4 

5 

12 

— 

— 

14 
32 

4 
9 

Classification  of  mine  employees 
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Underground 

On  surface 

Engi- 

4) 

T3 

neers 

S 

in 

S 

O 

R 

E 

s 

I 

<u 

a 

a> 

B 

a 
S 

3 

2 
S 

o 
5 

no 

£ 

DQ 

E 
a 

i 

| 
Jq 

a 

a> 

a 
At 

H 

Ei 

d 
o 

a 

3 

2 

0 
3 

3 
5 

1 

1 
3 

3 

8, 

1 
3 

E 
8 

c 

1 
a! 
O 

□ 
1 

w 

O 

c 

a 

£ 
E 

a 

a 
£ 

o 

a 

'S 

C 

c 

3 

c' 

S 

■3 

I 
| 

c 
2 
1 

c 

1 

2 

m 

1 

1 

a 
1 

1 

>, 
a 

£ 

£ 
0 

3 

a 
o 

ja 

6 

i 

c 

0 

3 
o 
H 

o 
a 

S 

f 

3 

a 

3 

a 

-d 

a 

J 

4 

fi 

70 

7? 

120 

553 

10 

3 

2 

40 

2 

6 

7 

70 

150 

703 

R-3 

6 

32 

60 
44 

12 

216 

304 

534 

544 

3 
3 

3 

1 

5 
3 

3 
2 

5 
4 

4 

1 

2 
2 

2 
2 

8 
8 

90 
56 

126 

82 

660 
626 

S-7 

3 

S-8 

13 

32 

6 

174 

87 

640 

1,631 

16 

5 

11 

7 

17 

44 

3 

6 

10 

23 

216 

358 

1,989 

5 

1 

1 

74 

1 

1 

4 

?, 

1 

?! 

4 

16 

90 

S-2 

6 
11 

2 

2 

1 

2 

10 
11 

10 

57 

1 
2 

1 

2 

1 
5 

2 
2 

4 
6 

1 

2 

1 
1 

8 

1 

2 

1 

1 

23 

80 

S-3 

1 

11 

1 

131 

5 

39 

170 

4 

25 

54 

3 

1 

1 

10 

15 

69 

S-l 

1 

11 

?,fl 

125 

276 

1 

2 

4 

3 

4 

4 

7 

1 

4 

5 

65 

101 

377 

S-3 

3 

36 

43 

?,?, 

104 

485 

4 

1 

8 

3 

fl 

7 

in 

1 

3 

1 

13 

145 

205 

690 

S-4 

4:-! 

2 

25 

71 

100 

432 

1 

4 

3 

2 

?. 

10 

2 

3 

2 

3 

45 

78 

510 

8-9 

1 

52 

2 

40 

76 

111 

505 

1 

4 

3 

1 

3 

2 

7 

2 

2 

2 

3 

90 

120 

625 

S-10 

23 

2 

11 

42 

9 

178 

1 

3 

2 

2 

6 

2 

10 

10 

2 

2 

1 

16 

40 

97 

275 

S-ll 

fifl 

14 

14 

112 

350 

1 

3 

?, 

8 

3 

« 

« 

H 

B 

59 

84 

434 

S-14 

1 

73 

2 

70 

15 

522 

4 

4 

6 

2 

... 

14 

2 

5 

2 

3 

141 

186 

708 

S-20 

1! 

267 

8 

214 

269 

659 

2,748 

12 

17 

26 

12 

25 

26 

21 

58 

12 

21 

11 

45 

585 

871 

3,619 

3 

3 

8 

""§ 

"1 

2 

1 
4 

2 
1 

6 
2 

113 

105 

5 

130 
139 
11 

130 
139 
45 

S-2 

2 
1 

2 

"i 

1.0 

S-7 

6 

34 

S-10 

13 
1 

2 
""I 

1 

::: 

9 

"s 

1 
2 

1 

1 

10 
3 
4 

"1 

2 

185 
80 

144 
19 

78 

221 
114 
193 
35 
94 
58 

221 
114 
193 
35 
94 
58 

S  13 

"i 

12 
12 

8 
7 
9 

"1 

4 

2 

2 
3 

6 
8 

~~2 

:• 

S-14 

S-15 

S-39 

1 

S-40 

5 

S-41 

6 

34 

19 

3 

3 

25 

39 

10 

29 

25 

4 

10 

... 

21 

S 

31 

768 

995 

1,029 

7 
1 

9 
1 
1 

11 

7 

6 

2 

2 
4 
2 

8 

1 

1 

2 

5 

87 
4 

129 
14 
4 

129 
43 
18 

S-l 

4 

5 

2 

4 
3 

29 
14 

S-2 

L-198 

8 

7 

... 

7 

2 

... 

2 

2 

6 

2 

7 

43 

91 

147 

190 

? 

Ifi 

5 

8 

17 

106 

1 

1 

2 

1 

1 

2 

3 

29 

43 

149 

R-1 

1 
3 

1 

"3 

1 

2 
9 

8 

1 

2 

1 
1 

2 

1 

1 

4 
2 

104 

128 
19 

128    S-l 

... 

13 

1 

3 

65 

84 

L-28 

2 

29 

6 

11 

17 

171 

5 

2 

3 

2 

12 

10 

2 

3 

3 

4 

2 

9 

133 

190 

361 

78 


III    LABOR  &  EMPLOYMENT— 


Name  of  operator  and 
name  or  number  of  mine 

Post  office 
of  mine 

Underground 

1 

! 
I 

a 
■ 

E 

0. 

pc 

1 
| 

I 
0 

I 

5 

£ 
1 

13 

a 

i 

.2 
1 

3 

|J 

.2  c 

Is 

sa 

s 

£ 
| 

a 
a 

c 

i 

£ 

i 

R 

5 
c 
d 

E 

a 
g 

I 

i 

s 

c 
1 

£ 

a 

1 
1 

a) 

a 

a 
o 

1 

e 

a 
c 
X 

5 

g 
| 

3 

i 

S-3 

JEFFER80N  COUNTY 

Chicago,  Wilmington  &  Franklin  Coal  Co. 
#3                                    

Waltonville 

8 

3 

= 

4 

6 

26 

= 

5t 

... 

49 

S-l 

Kankakee  County 

Knox  County 

Little  John  Coal  Co.,  #5 

Midland  Electric  Coal  Corp.,  #3 

S-2 

S-3 

L-4 

Farmington 

1 

2 

7 

1 

j 

! 
2 

2 

8 

in 
1 

33 

2 
12 
11 

25 
3 

26 

1 
1 
18 

7 

12 

"67 

79 

6 
3 

"42 

18 

"""40 
37 
45 
4 

144 

16 
56 
18 

1 

t 

4 
3 
5 
3 

20 

6 
6 
5 

17 
5 
16 

i 

S-3 

Macoupin  County 

Gillespie-. 

3 

"h 

8 

7 

4 

2 
1 
5 

7 

2 

24 

2 
6 
2 

10 
2 
2 

4 

S-5 

Carlinville  Coal  Mining  Co.,  "South  Mine" 

S-7 

Gillespie 

Gillespie 

Gillespie 

6 
6 

8 

24 

1 

2 
B 

3 
3 

2 

13 

2 
2 

— 

15 
14 
16 

16 
14 
18 

4 

S-8 

3 

S-9 

5 

S-10 

:•! 

52 

5 
17 
19 

41 

52 

5 
20 
12 

37 

?0 

S-3 

S-6 

Madison  County 
The  Livingston-Mt.  Olive  Coal  Co.,  #1 

Livingston 

Staunton 

Collins  ville 

6 

fi 

S-7 

Lumaghi  Coal  Co.,  #4 . 

Total 

H 

4 
1 

6 

= 

4 

2 
"I 

90 

17 

Marion  County 

S-l 

8 
30 

5 
16 

8 
8 

5 

S-4 
S-2 

Montgomery  County 

7reeman  Coal  Mining  Corp.,  "Crown  Mine" 

Perry  County 

Service  Coal  Co.,  #6 

iig  Five  Coal  Co.,  Inc.,  "Conant  Mine",.. 

Farmers  ville. . . 

35 

16 

S-5 

Cutler 

""■47 

1 

1 
20 

1 

14 

66 

2 

S-6 

DuQuoin 

6 

2 
2 

4 

S-8 

S-13 

S-l  4 

rhe  United  Electric  Coal  Cos.,  #11 

S-32 

DuQuoin 

4 

... 

26 

... 

24 

30 

2 

20 

5 

12 

S-33 

rruax-Traer  Coal  Co.,  #2 

flitter  Coal  Co.,  #2 

Total 

L-l 

1 

1 

io' 

4   an     8 

-3 

I  All 

73 

24 

26 

S-7       > 

Randolph  County 

! 

TIT 

1   1 

S-15 

Sparta i 

Sparta ...1 

2      1  ...    14 
_L_|     8... 

8 

7 

8 

5 
4 

5 

4 

S-17 

Hidwest  Utilities  Coal  Corp 

4     1     5|"i 

S-18     J 

titter  Coal  Co.,  #5 

Vest  Side  Coal  Co.,  #1 

L-7 

Sparta 

1 

~5| 

...J-.i     1    10... 

1 

1 

10 

1 
10 

9 

1 

1 

79 


rABLE  16— Continued 


Underground 

On  surface 

I 
•a 

a 

e 

S3 

r 
1 

0 

i 

D. 

'B 

a 

as 

a 

0> 

E 
a 
6 

E 

! 

CO 

g 

1 

CO 

E 

1 

s 

CO 

c 
| 

CO 

0 

a 

1 

a 

a 
B 

1 

1 
| 

a 

i 

o 

a 
3 

a 

1 
3 

3 

1 

1 

m 

E 

K 

1 
1 

J 

pq 

E 

8 

a 

o. 
S 
u 

Engi- 
neers 

a 

a) 

1 

a 

i 

a 
o 
H 

E 
S. 
1 

-a 
a 

CU 

-2 
.3 

a 

a 

E 
a 

I 

0 

1 
a 

1 

3 
CO 

a 
3 

3 
0 

0 

! 

CO 

1 

1 
1 

a 
1 

1 

=5 

a 
a 

I 

o 

a 

a 

0) 

s 

i 
o 

8 

•c 

3 
go 

d 
o 

E 

% 

O 

1 

3 

i 
1 

I 

.a 

0 

W 

1 
O 

J 

3 

31 

10 

84 

283 

2 

1 

2 

1 

4 

3 

16 
3 

3 
3 

5 

10 

3 

7 

7 

1 

4 
2 

6 
2 

2 

2 

1 
1 

3 

2 
3 

2 
1 

6 

11 

6 
2 

91 

125 

408 

S-3 

" 

= 

168 

202 

202 

S-l 

" 

= 

= 

= 

2 

1 

91 
104 

132 

131 

2 

132 
131 
15 

S-2 

1 

4 

1 

5 

3 
1 

4 
4 
4 
3 

3 

1 

S-3 

1 

13 

L-4 

3 
1 

= 

= 

19 

3 

10 

6 
7 

8 
5 

;= 

J. 

1 
2 

8 

2 
1 

1 

13 

195 

265 

278 

139 
22 
294 
296 
329 
113 

::: 

11 

"I 

2 

4 

3 

33 

104 
18 

238 
237 
270 
100 

13 
2 
14 
22 
19 
1 

35 
4 
56 
59 

13 

S-3 
S-5 

2 
2 
2 

"I 

28 
16 
29 
1 

28 
32 
30 
4 

80 
92 
92 

2 
4 
3 

1 

"i 

10 
6 
10 

2 
2 
2 

24 
21 
21 
2 

S-7 

S-8 

S-9 

i 

4 

1 

1 

2 

S-10 

i 

11 

5 

4 

8 

1 

78 

97 

297 

967 

11 

2 

4 

i 

2 

19 

3 
4 

"I 

3 

27 

4 
7 
3 

14 
6 

7 

1 

4 
6 

4 

7 

2 
4 
10 

16 
15 

73 

6 
12 
4 

22 

7 

1 

"I 
2 

3 

1 
1 

= 

1 
1 
2 
2 
2 

3 

2 

5 

3 
5 
6 

14 
3 

13 
1 

71 

226 

1,193 

10 
13 
16 

9 

35 

18 

39 
61 
71 

107 
237 
179 

8 
29 
37 

33 
71 
68 

140 
308 
247 

S-3 
S-6 

S-7 

8 

"i 

30 
"45 

4 
2 

3 

6 
4 

3 
4 

7 

3 

3 

1 
1 
i 

~12 

39 

62 

171 

523 

74 

172 

695 

6 

5 

26 

83 

5 

36 

119 

S-l 

68 

10 

132 

403 

73 

124 

527 

8-4 

2 

2 

" 

" 

11 
11 
300 
63 

,     1 

3 
2 

108 
14 
136 
192 

85 

12 

14 
13 
408 
77 
136 
192 
346 
88 
12 

S-2 

8 
2 

""37 

"1 

i 

12 

"1 

1 
3 

1 
3 

"~8 
7 
4 
5 

S-5 

16 

1 
1 
1 

1 

: 

1 
2 

15 

"( 

4 

"l 

2( 

4 

8 

10 
4 
3 
3 

18 

"l 

39 

2 

S 

1 

2 

1 
1 

7 

2 

1 

"l 

2 

~~3 
2 

~~2 

1 
"~2 

1 

5 
4 
f 

4 
1 

3(1 

( 

i 

58 

3 

108 

142 

48 
72 
8 

S-6 

S-8 

S-13 

S-14 

i 

24 

29 

2 

68 

261 

S-32 

2 

S-33 

L-l 

2 

4 

5 

: 

( 

I! 

6 
3 

1? 

7 

... 
3 

1 

28 

5 
4 

1 

9 

1 
5 

1 

f 

1 

2 

45 

13 

10S 

646 

440 

640 

1,286 

9C 
3C 

r 

i 
i 

119 
64 
23 
10 
4 

119 
192 
10C 

1C 
2C 

S-7 

-- 

1C 
11 

7 



51 
U 

128 

77 

S-15 

1( 

S-17 

1 

1 

S-18 

-- 

5 

ie 

!    1C 

L-7 

ir 

2 

. 

•n 

1    9 

T3 

s 

3 

7 

3 

s 

2, 

2 

1( 

7 

6f 

221 

Ui 

220 

441 

80 


III    LABOR  &  EMPLOYMENT- 


Name  of  operator  and 
name  or  number  of  mine 

Post  office 
of  mine 

Underground 

1 

i 

1 
£ 
3 

c 

i 
1 

6 

Q 

§ 

A 
J3 
•O 

a 

a 

.2 

3 

■5  £ 

]s 

si 

e 

c 

s 
s 

i 

•a 

a 

B 
S 

a 

£ 

| 
1 

* 

2 

'1 

u 

s 

a 

c 
jg 

i 

c 

a 
S 

1 

o 
S 

s 

13 
3 

1 

a 
R 
3 

CD 

a 
1 

S-3 

St.  Clair  County 

i 

2 
2 

3 
2 

1 

16 
5 

18 

24 

1 
32 
24 

~~8 
4 

O'Fallon 

Belleville 

3 

1 

22 
8 

8 
10 

8 

S-13 
S-93 
L-15 

L-87 

St.  Louis  &  O'Fallon  Coal  Co.,  #2 

4 

2 

1 

6 

1 
12 

4 

4 

2 

Mid-Continent  Coal  Corp.,  "Green 

Mririssa 

2 

8 

7 

4 

4 

L-89 

6 

5 

8 

2 

37 

8 

2S 

19 

24 

70 

2<: 

22 

IS 

Saline  County 
Sahara  Coal  Co.,  Inc.,  #6 

S-l 

Eldorado 

Harrisburg 

Harrisburg 

Harrisburg 

Harrisburg 

3 
3 
2 
6 
5 

1 

"22 
24 

2 
11 
8 

54 
21 

2 
22 
8 
8 

24 
12 

2 
4 

3 
4 
5 

2 
11 
12 

8 
24 
21 

2 

22 
8 

16 

8 
24 

4 

22 
K 
12 
12 
12 

4 

S-16 
S-39 
S-40 
S-43 

Sahara  Coal  Co.,  Inc.,  #5 

Sahara  Coal  Co.,  Inc.,  #16 

Sahara  Coal  Co.,  Inc.,  #7 

22 
10 

"~2 

24 

24 
3 

12 

12 

S-50 

20 

3 

■Hi 

50 

21 

77 

32 

16 

59 

72 

105 

76 

7? 

S-61 
L-220 

Vermilion  County 

1 

3 
3 

1 

1 

1 

1 

1 

1 
1 

20 

4 
4 

= 

1 

— 

— 

1 

Washington  County 

3 

S-3 

Will  County 

= 

" 

S-3 

Williamson  County 

= 

S-4 

Bell  &  Zoller  Coal  Co.,  #2 

Johnston  City._ 

5 

2 

12 

12 

6 

14 

11 

14 

14 

Boll  A:  Zoller  Coal  Co.,  #3 

2 

2 

28 

10 

28 
24 

4 
4 

22 

33 

23 

14 
12 

14 

S-89 

1? 

5 

2 

2 

17 

15 

16 

8 

20 
7 
6 

16 

4 
3 
4 

8 
8 
2 
9 

18 
13 
4 

8 
7 
3 
8 

8 

7 

3 

3 

8 

1 
1 

1 

"I 
"l 

71 

"ii 

"19 

30 

"ii 
"1 

22 

212 

2 

1 
1 
2 
1 
2 
2 
2 

1 

1 
1 
1 
1 
1 
1 
2 

1 

2 

1 

New  Black  Crystal  Coal  Co.,  #1 

1 

1 
1 

1 

1 

"I 
5 

105 

1 

1 
32 

Total 

17 
207 

11 
96 

17 

112 

91 

117 

75 

415 

115 

917 

604 

1,388 

81 


TABLE  16— Continued 


Underground 

On  surface 

1 
"S 

i 

f 
3 

a 
£ 

-o 
a 
a 
a 
I 

B 

a 

£ 

1 

E 

£ 

Q 

GO 

a 

OQ 

a 

1 

CD 
OD 

a 

e 

a 

a 

1 

a 

3 
O 

1 

d 

£ 

0} 

o 
5| 

3 
o 

bO 
<D 

(3 

3 

3 

o 
Eh 

1 
J 

p. 

1 

2 

c 
a 

(J 

Engi- 
neers 

c 

1 

S 

c 
E 

a 

o 

8 

_a 

c 

OS 

1 

5 
S 

E 

O 
M 

o 

3 

5 

I 
03 

a 

!. 

4) 

a 

£ 

7- 
S 

a 

S 

a 

3 

1 

0 

a 
1 

>. 
a 
1 
8 
Sfi 
o 

3 
O 

E 

,4 

o 

3 

a 
o 

1 

be 

:! 

o 

w 

O 

a 

3 

a 
1 

a 
§ 

"io 

6 
16 

~~2 

16 

1 

40 
22 

"""95 

10 

37 
269 
131 

1 

1 
2 

'.'.'. 

1 

1 

l 

"1 
2 
5 

3 
2 

16 

3 
3 

"I 

1 

l 

2 

13 
2 

7 
3 
2 

4 
3 

21 

2 
2 
1 
2 
2 
4 
5 
1 

"""40 
27 
92 

14 
40 

5 

57 

58 

107 

4 

31 
49 

42 
326 
189 
107 

22 

125 
49 

S-3 
S-10 

1 

1 

— 

1 

3 
1 

5 

S-13 
S-93 

2 
1 

6 

"l 

1 
26 

1 

5 

8 

18 
94 

4 

8 

1 

... 

3 

3 

4 

2 
6 

7 

1 
1 

5 

1 

1 
1 
1 
2 

= 

2 
1 

L-87 

L-89 

4 

18 

22 

2 

= 

5 

2 

= 

6 

6 

= 

6 

54 

64 

118 

549 

213 

311 

860 

157 
11 
61 
15 
57 
23 
15 
23 

168 
30 
73 
18 
70 
51 
35 
32 

168 
92 
294 
161 
200 
354 
273 

S-l 

2 

1 

... 

2 
8 
8 
4 
9 
27 

2 

8 

11 
50 
49 
45 
48 
75 

62 
221 
143 
130 
303 
238 

1 

3 

4 

S-6 

1 

S-16 

S-39 

2 

24 

48 
IS 

3 
2 
2 

~~2 
1 
5 

7 
10 
4 

S-40 

4 

2 

1 

3 

2 
1 
1 

2 

S-43 

1 

S-46 

S-50 

8 

90 

2 

1 

= 

58 

11 

278 

1,097 

5 

1 

~~~ 

2 

7 

3 

4 

1 
1 

14 

4 

1 

5 

8 

2 

1 

3 

36 
"I 

1 
4 
18 

1 
2 

1 

1 

1 
1 

= 

6 

2 
1 

3 

1 
1 

1 

19 

5 
5 

362 

477 

1,574 

95 
1 

112 
7 

112 
29 

S-61 

5 

4 

22 

1 
2 

= 

L-220 



— 

— 

— 

— 

= 

= 

= 

5 

4 

22 
27 

96 

119 

141 

== 

== 

== 

== 

1 

5 

32 

S-3 

= 

== 

== 

== 

2 

= 

== 

= 

= 

2 

7 
1 
1 
7 

2 
4 

3 

6 

2 

8 

7 
1 
2 

: 

"~4 
7 

35 

50 

50 

S-3 

== 

== 

== 

=^= 

"I 

2 

56 
86 
28 
12 

4 
56 
59 
22 

2 
19 
80 

2 

1 

87 
111 
35 
31 
8 

62 
87 
38 
4 
36 
111 

e 
e 

s 

2 
5 
i 

87 
377 
35 
348 
131 
62 
240 
182 
33 
175 
111 
19 
30 
25 
10 

18 
21 
16 
15 

S-4 

2 

12 

1        15! 

26f 

1 

1 

3 

S-83 

S-87 

14 

46 

1 

9! 

31' 

3 

S-88 

S-89 

1 
1 
1 

1 

1 
1 

1 

1 

1 

1 
2 

S-92 

3 

2 

"i 

8 
21 

4 

8 

8 
6 

1 
16 

3( 
5( 

5 

15C 

14: 

2S 

13f 

1 
1 

3 
3 

3 

2 
1 

""§ 

J. 

5 
2 

1 

1 

2 
2 

S-93 

S-94 

S-96 

1 
1 

1 

3 

'.'.'. 

2 
6 

f 

2 

"l 

1 

J 

S-99 

;;; 

3 
1 

"i 

1 

S-100 

!  """ 

1C 
2' 
25 
! 
21 

15 

1 
15 

27 
19: 

L-32 

1 
S 

..... 

— 

... 

... 

... 

1 

L-141 
L-159 

1 
3 
1 

L-169 

2 

1 

1 
"": 

3 

7 

L-190 

1 
1 

1 

1 

1 

L-195 

L-199 

2 

L-200 

17 

113 

1 

~7S 

L-208 

5' 

67 

63? 

r 
65 

15 

133 

3 

134 

32 

23( 

21 

33 

If 
1i 



45 

31: 

c 

6 

... 
3( 

I 

IOC 

2 

1       42 

1,30 

5 

4 

438 

661 

1,968 

911 

68 

5    3,04 

1  10,95. 

116 

194 

379 

4,217 

6,248J17,201 
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III     Labor  &  Employment — Table  18 — Fatal  accidents  by 

OCCUPATION  AND  CAUSES,  1953 


Underground 

In  shaft 

On  surface 

Occupation 

—   0 

s 

o 

"3 

_2 

8 

| 
O 

0 

a 
£ 

c  "Jj 

0 

I 

r 

_2 
O 

| 

3 

s 

J 

S 
O 

3 

o 

3 

73 

e 

2 

a 

Airdox 

2 

2 

? 

4 

1 

5 

5 

2 

2 

? 

1 

l 

2 

9 

2 

2 

? 

1 

1 

1 

J 

1 

1 

1 

1 
1 

1 

1 
2 
1 

l 

?, 

l 

1 

1 

2 

2 
3 

tt 

3 

s 

Welder 

1 

3 

2 

1 

5 

J 

Total 

16 

6 

1 

23 

?8 
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III     Labor  &  Employment — Table  19 — Causes  of  fatal  accidents 
by  years— 1882-1953 


a 

Underground 

In  shaft 

On  surface 

Year 

—  a 

c 
o 

J 

ft 

O 

1 

3 

01 

>> 

i 

> 
a 

3 
g 
o 

O 

1 

a 
| 

13 

1 
O 

1 

3 

s 

O 

o 

3 

1 

2 

1 

3 

o 

3 

o 

1882   _ 

40 
134 
46 
39 
52 
41 
54 
42 
52 
58 
56 
68 
70 
75 
77 
69 
75 
84 
94 

99 
156 
157 
199 
155 
165 
183 
213 
406 
157 
180 
175 
159 
180 
165 
207 
259 
208 
181 
222 
159 
161 
184 
183 
165 
106 
139 
109 
112 
90 
114 
71 
86 
82 

83 
85 
80 
84 
92 
94 
97 
87 
75 
61 

204 
68 
38 
45 

154 
31 
28 

26 
40 

20 
32 
28 
33 
26 
36 
33 
28 
48 
43 
38 
41 
46 
43 
51 
51 
57 
55 
77 
65 
80 
84 
84 
91 
84 
65 
80 
98 
81 
83 
57 
80 
77 

100 
93 
91 

112 
71 
82 
76 
89 
85 
44 
72 
52 
72 
54 
33 
45 
48 
34 
54 
45 
41 
47 
45 
45 
47 
47 
57 
40 
31 
30 
40 
30 
24 
19 
15 
16 

5 
2 
6 

9 

78 
7 
19 

""~13 
..... 

- 

3 
2 

..... 

2 
..... 

6 

..... 

1 
2 
3 
3 

1 
2 
1 
1 
258 
4 

12 
5 
7 

12 

3 
4 
1 
5 

8 
7 
6 
8 
9 
4 
8 
5 
5 
5 
5 
4 
3 
5 
15 
16 
9 
6 
3 
S 

40 
134 
46 
39 
47 
41 
48 
35 
48 
51 
44 
60 
57 
63 
63 
60 
66 
74 
83 
95 
88 
147 
134 
186 
131 
145 
164 
190 
386 
143 
167 
162 
148 
175 
153 
185 
234 
195 
167 
209 
147 
149 
176 
172 
153 
97 
129 
100 
106 
84 
105 
67 
78 
73 
85 
75 
74 
75 
75 
88 
80 
85 
83 
63 
56 
192 
58 
34 
40 
147 
26 
23 

1883 

12 
4 

2 

1884 

1886. 

1886 

5 

10 

1 

4 

5 

1887 

..... 

4 

3 

2 

..... 

2 
2 

7 
5 

1 

1 

...... 

"""59 
2 
4 
7 

44 
20 
8 
3 
10 
6 
68 
12 
19 
27 
31 
7 
6 
15 
2 
40 
5 
13 
17 
23 
8 
4 
2 
54 
1 
. 

..... 

5 

..... 

11 
..... 

"hi 

6 
5 
3 
2 
6 
2 
6 
6 
9 
1 
3 
6 
11 
14 
15 
18 
21 
11 
22 
29 
35 
30 
23 
40 
38 
50 
40 
27 
43 
67 
70 
51 
41 
54 
29 
40 
37 
46 
39 
18 
21 
24 
20 
15 
10 
12 
18 
17 
12 
17 
16 
20 
17 
13 
19 
27 
19 
15 
16 
18 
14 

..... 

1 
..... 

1 

2 
3 
1 
3 
6 
6 
2 
4 
7 

13 
7 

14 
9 
8 
6 
5 

12 
5 
5 
2 
5 
3 
6 
..... 

5 
3 
1 
2 
1 
4 
2 
4 
2 
2 
4 
3 
..... 

1 

9 
3 
4 

11 
4 
6 
8 

12 

11 
11 
6 
20 
20 
17 
41 
44 
32 
22 
25 
29 
29 
17 
10 
13 
10 
6 
9 
13 
12 
20 
12 
9 
20 
17 
13 
10 
11 
7 
5 
6 
6 
2 
2 
4 
3 
2 
3 
2 
..... 

1 
1 

8 
3 
6 

2 
5 
2 
1 

1 

4 
2 

..... 

8 
3 
5 
5 
6 
6 
4 
4 
1 
1 
7 
2 
10 
5 
9 
6 
3 
5 
3 
5 
6 
5 
2 
1 
4 
..... 

4 
8 
2 
2 
3 
2 
1 
7 
3 
1 
1 

2 

4 
4 
4 
4 
4 
8 
4 
5 

2 
5 

4 

2 

6 
4 
6 
5 
8 
1 
4 
6 
2 
3 
4 
1 

..... 
..... 
..... 
..... 
..... 

..... 

1 
..... 

1 
..... 

..... 

..... 

6 
7 
4 
7 

12 
8 
13 
10 
11 
7 
6 
9 
7 
2 
9 
8 
14 
12 
15 
14 
7 
10 
9 

9 
10 
3 
3 
4 
5 
18 
10 
10 
6 
6 
5 
4 
3 
9 
4 
2 
3 
1 
4 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1 
1 
1 
1 

..... 

1 
1 
1 

2 

..... 

..... 

..... 

2 
1 

1 
..... 

2 
..... 

3 
3 
2 

1 
4 

..... 

3 

1 
2 
1 
3 

..... 

1 

3 
2 
2 
1 
5 
..... 

4 
6 
5 
5 
2 
4 

"""14 
5 

1896 

1897 

1898  .  . 

3 

1899 

1900 

1901 

2 

1902 

2 

1903 

1904 

6 
..... 

..... 

3 
3 

..... 
5 
. 
1 

..... 
3 
2 
2 

2 
1 
4 
4 
8 
8 
5 
2 
2 
2 

9 

1905. 

1906 

1907 

6 

1908 

1909  .  . 

13 

18 

1910 

1911 

1912.. 

5 

1913 

1914.. 

1915 

8 

1916 

1917 

4 
8 
4 
2 
4 
1 

..... 

1 

1 
2 
1 
4 

1 
2 
2 

..... 

1 

2 

..... 

1918.... 

7 

1919 

1920 

3 

1921 

1922.. 

1923..  . 

6 

1924 

1925  .  . 

4 

1926. 

1927 

1928.... 

5 

1929 

1930  . 

5 

1931 

1932 

1933 

3 

3 

..... 

2 
2 
1 
1 
1 
2 

1934 

8 

1935  . 

2 

1 

3 

6 

1936. 

1937 

7 
10 

1938 

1 

1 
1 
1 
1 

1939 

1940  ...  . 

..... 

1 

7 
3 

1941 

1942 

1943. 

1 

1 

1 
1 

2 
..... 

2 
1 
3 

2 

3 

S 

..... 

2 

10 

1944 

1945 

2 
2 

1 
1 

3 

2 
2 
5 
5 
2 
3 
4 
4 
2 

9 

1946 

1947 

1948 

1 

1 

7 

1949 

1950 

"119 

11 
5 
8 
6 

2 

..... 

1 

1 
1 

1951 

1952 

1953. 
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III  Labor  &  Employment — Table  20 — Tons  of  coal  mined,  number 
employed,  number  killed  and  injured,  tons  mined  to  one  man 
killed  and  injured,  and  ratios  per  1,000  employed  and  per 
1,000,000  tons  mined — 1882-1953.  Injuries  involving  loss  of  30 
days  or  more 


Tons  ir 

ined  to 

Accidents 

one  man 

Accidents 

Per  1,000 

Per  1,000,000 

Year 

Tons 

Number 

employed 

tons  mined 

mined 

ployed 

Fatal 

Non- 
fatal 

Fatal 

Injured 

Fatal 

Non- 
fatal 

Fatal 

Non- 
fatal 

1882 

9,115,061 

20.290 

40 

50 

227,892 

182,313 

2.0 

2.5 

4.4 

5.5 

1883 - 

10,508,785 

23,939 

134 

231 

78.424 

45,493 

5.6 

9.1 

12.  i 

22.0 

1884 

10,101,004 

25,575 

46 

197 

219,587 

51,274 

1.8 

7.7 

4.6 

19.5 

1885 

9.791,874 
9,246,435 

25,496 
25,846 

39 
52 

147 

171 

251,074 
177,816 

66,611 
54,073 

1.5 
2.0 

5.7 
6.6 

4.C 
5.6 

15.0 

1886 - 

18.5 

1887 - 

10,278,890 

26,804 

41 

180 

250,905 

57,105 

1.5 

6.7 

4.C 

17.5 

1888 -- 

11,855,188 

29,410 

54 

179 

215,549 

66, 230 

1.9 

6.1 

4.7 

15.1 

1889 

11,597.963 

30,776 

42 

201 

276, 142 

57,701 

1.4 

6.7 

3.6 

17.3 

1890 - 

12,638,364 

28.574 

52 

294 

238,460 

42,998 

1.9 

10.3 

4.2 

23.4 

1891 - 

15,660,698 

32,951 

58 

367 

261,012 

42,672 

1.9 

11.1 

3.9 

23.4 

1892. 

17,862,576 

33,632 

56 

370 

313,373 

48,276 

1.7 

11.0 

3.2 

20.7 

1893. - 

19,949,534 

35,390 

68 

403 

289, 124 

49,502 

1.9 

11.4 

3.5 

20.2 

1894 

17,113.576 

38,477 

70 

521 

237,690 

32,848 

1.9 

13.5 

4.2 

30.4 

1895 

17,735,864 

38,630 

75 

605 

236,478 

29,315 

1.9 

15.7 

4.2 

34.1 

1896 

19,786,626 

37,032 

77 

672 

256,969 

29,444 

2.1 

18.1 

3.9 

34.0 

1897... 

20,072,758 

33,788 

69 

518 

290,909 

38,750 

2.0 

15.3 

3.4 

25.8 

1898     

18,599,299 
23,434,445 

35,026 
36,901 

75 
84 

438 
597 

247,991 
278,981 

42,464 
39,254 

2.1 
2.3 

12.5 
16.2 

4.0 
3.6 

23.5 

1899 

25.5 

1900 

25,153,929 

39,384 

94 

611 

267,559 

41,168 

2.4 

15.5 

3.7 

24.3 

1901 

26,685,319 
30,021,300 

44,143 
46,003 

99 

422 
406 

269,549 
303,245 

63,235 
73,944 

2.2 
2.2 

9.6 
8.8 

3.8 
3.3 

15.8 

1902 

13.5 

1903 

34,955,400 

49,418 

156 

410 

224,073 

85, 257 

3.1 

8.2 

4.5 

11.7 

1904 

37,077,897 

64,774 

157 

507 

236,165 

73,132 

2.9 

9.3 

4.2 

13.7 

1905        

37,183,374 
38,317,581 

59,230 
62,283 

199 
155 

535 

480 

185,852 
247,210 

69,502 
79,828 

3.4 
2.5 

9.0 

7.7 

5.4 
4.0 

14.4 

1906... 

12.5 

1907 

47,798,621 

66,714 

165 

636 

289,689 

65, 155 

2.5 

9.5 

3.5 

13.3 

1908 

49,272,436 

70,841 

183 

819 

269, 248 

60, 162 

2.6 

11.6 

3.7 

16.6 

1909. - 

49,163,710 

72,733 

213 

894 

230,816 

54 , 993 

2.9 

12.3 

4.3 

18.2 

1910. 

48,717.853 

74,634 

406 

742 

119,995 

65,657 

5.4 

9.9 

8.3 

15.2 

1911 

50,165,099 

77,410 

157 

709 

319,523 

70,755 

2.0 

9.2 

3.1 

14.2 

1912 

57,514,240 

79.411 

180 

800 

315,524 

71,893 

2.3 

10.7 

3.1 

13.9 

1913. 

61,846,204 

79,497 

175 

1,025 

353,407 

60,338 

2.2 

12.9 

2.8 

16.2 

1914 

60,715,795 

80,835 

159 

1,079 

381,860 

56,591 

2.0 

13.4 

2.6 

17.6 

1915 

57,601,694 

75,607 

180 

1,013 

320,009 

56,870 

2.4 

13.4 

3.1 

17.6 

1916 

63,673,530 

75,919 

165 

1,305 

385, 900 

48,792 

2.2 

17.2 

2.6 

20.5 

1917 

78,983,517 

80. 893 

207 

1,634 

381,563 

48,338 

2.6 

20.2 

2.6 

20.7 

1918 

89,979.469 

91,372 

259 

2,161 

347,411 

41,638 

2.8 

23.7 

2.9 

24.0 

1919 

75,099,784 

90.897 

208 

2,620 

361,057 

28,664 

2.3 

28.8 

2.8 

34.9 

1920 

73,930,563 

88, 192 

181 

3,571 

408,401 

20,700 

2.5 

40.5 

2.4 

48.3 

1921 

80.121,948 

95, 763 

222 

4,327 

260,910 

18,517 

2.3 

45.2 

2.8 

54.0 

1922 

63,276,827 

98,090 

159 

3,879 

397.962 

16,315 

1.6 

39.5 

2.5 

61.3 

1923 

75,514,095 
72,3(18,665 

103,566 
99,765 

161 
184 

3,615 
3,895 

469,032 
392,982 

20,889 
18,565 

1.6 
1.8 

34.9 
39.0 

2.1 
2.5 

47.9 

1924 

53.9 

1925* 

103,186.166 

81,684 

183 

4,712 

563,859 

21,713 

2.4 

57.7 

1.8 

46.0 

1926 

69,813,255 

77,732 

165 

3,083 

423,111 

22, 642 

2.1 

39.7 

2.4 

44.2 

1927 

46,949.700 
56,211,082 

78,572 
65,508 

106 
139 

1,398 
2,176 

442,922 
404,396 

33,583 
25,832 

1.3 
2.1 

18.0 
33.2 

2.3 
2.5 

29.8 

1928 

38.7 

1929 

61,127,759 

58,596 

109 

2,392 

560,805 

25,556 

1.9 

40.8 

1.8 

39.1 

1930 

54,035.116 

56,011 

112 

1,649 

482, 456 

32,768 

2.0 

29.4 

2.1 

30.5 

1931 

45,152.623 

53,550 

90 

1,530 

501,696 

29,512 

1.7 

28.6 

2.0 

33.9 

1932 - 

34,120,786 

51,554 

114 

951 

299,305 

35,879 

2.2 

18.4 

3.3 

27.9 

1933 

38,320,125 
41,724,078 

48, 464 
48.499 

71 
86 

1,197 
1,122 

539,720 
485, 164 

32,013 
37,522 

1.5 
1.8 

24.6 
22.7 

1.9 
2.1 

31.5 

1934.. 

26.6 

1935 

45,013,278 

49,100 

82 

1,225 

548,907 

36,743 

1.7 

27.2 

1.8 

34.9 

1936 

51,475,899 

49.142 

93 

1,145 

553,5041 

44,957 

1.9 

23.2 

1.8 

22.2 

1937 

54.432.255 

46,580 

82 

1,023 

631,714 

51,253 

1.7 

21.9 

1.6 

19.5 

1938 ... 

42.387,368 

43,420 

85 

816 

504,6121 

51,945 

1.9 

18.7 

1.9 

19.2 

1939 

47  627.454 
51.871,704 

40,909 
38.019 

80 
83 

837 
774 

595,343| 
624,603 

56, 903' 
67,008 

1.9 
2.2 

20.4 
20.3 

1.6 
1.6 

17.6 

1940 

14.9 

From  July  1,  1924  to  December  31,  1925. 
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III    LABOR  &  EMPLOYMENT-TABE  20-Concluded 


Tons 
mined 


Number 

em- 
ployed 


Non- 
fatal 


Tons  mined  to 
one  man 


Injured 


Per  1,000 
employed 


Fatal    Non- 
fatal 


Per  1,000,000 
tons  mined 


Fatal    Non- 
fatal 


1941 

1942 

1943. 

1944 

1945 

1946 

1947 

1948 

1949 

1950 

1951 

1952.. 

1953 


Average— 72  years..      45,657,612      51,605 


55,365, 
65,746, 
73,344, 
77,400, 
73,446, 
63,767, 
68,325, 
66,166, 
47,630, 
57,282, 
54,869, 
45,752, 
45,966, 


601,801 
710,066 
756,399 
889,655 
979,292 
,045,362 
385,979 
973,041 
,253,431 
,272,940 
356,297 
,475,890 
,641,647 


71,532 
66,883 
62,412 
60,233 
58,291 
63,703 
26,098 
83, 124 
84,301 
102,841 
97,981 
103,747 
115,203 


I 
24.5 
35.7 
40.1 
40.5 
30.8 
36.8 
24.1 
18.0 
18.0 
19.1 
18.7 
21.0 


2.8 

0.68 

.6 


14.9 
14.9 
16.2 
16.6 
17.1 
15.7 
17.6 
12.3 
11.9 
9.7 
10.2 
9.7 
8.7 


1,129   390,932 


40,424 
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ACCIDENTS 

III     Labor  &  Employment — Table  23 — Comparative  statistics  of 

FATAL    AND    NON-FATAL    ACCIDENTS    FOR    THE    PERIOD    1928    TO    1953 
INCLUSIVE,  NON-FATAL  ACCIDENTS  OF  7  DAYS  OR  MORE  LOST  TIME. 


Accidents 

Tons  mined  to  one — 

Employees  to  one — 

Year 

Fatal         Non-fatal 

Fatal 

Non-fatal 

Fatal 

Non-fatal 

1928 

139 
109 
112 
90 
114 
71 
86 
82 
93 
83 
84 
80 
83 
92 
94 
97 
87 
75 
61 
204 
68 
38 
45 
154 
31 
28 

5,785 
6,621 
5,106 
3,800 
2,643 
3,018 
3,133 
3,147 
3,165 
2,887 
2,210 
1,887 
2,091 
2.096 
2,546 
3,017 
3,578 
3,350 
2,908 
2,618 
2,270 
1,658 
1,629 
1,494 
1,122 
920 

404,396 
560,805 
482,456 
501,696 
299,205 
539,720 
485,164 
548,942 
553.504 
655,810 
504,612 
595,343 
624,603 
601,801 
710,066 
756, 131 
889,655 
979,292 
1,045,362 
334,927 
973,041 
1,253,431 
1,272,940 
356,297 
1,475,890 
1,641,647 

9,392 
9,232 
10,580 
11,854 
12,884 
12,697 
13,318 
14,304 
16,263 
18,854 
18,923 
25,240 
20,020 
26,414 
25,784 
24,317 
21,632 
21,924 
20,552 
26,098 
29,148 
28,727 
35,164 
36,727 
•40,778 
49,963 

471 
538 
500 
595 
552 
683 
576 
599 
528 
561 
516 
511 
447 
408 
319 
339 
369 
414 
532 
160 
484 
827 
690 
190 
768 
677 

11 

1929 

1930 

11 

1931.... 

14 

1932 

19 

1933... 

16 

1934 

16 

1935.. 

16 

1936 

16 

1937  . 

16 

1938.... 

19 

1939 

22 

1940  .. 

18 

1941 

18 

1942... 

14 

1943 

11 

1944 

9 

194S 

g 

1946 

11 

1947.... 

12 

1948.... 

14 

1949. ... 

10 

1950 

19 

1951 

20 

1952. 

21 

1953 

21 

III     Labor  &  Employment — Table  24 — Working  Time 


Average  days  worked 

1952 

1953 

Increase   (+) 
Decrease  ( — ) 

Per  cent  of 
Increase  (+) 
Decrease  (— ) 

151 
122 

153 
124 

+2 
+2 

+1.3 

+1.6 

Total... 

137 

138 

+1 

+  .7 

III     Labor  &  Employment1 — Table  25 — Employees 


Number  employed 

Gain  (+) 
Loss  (— ) 

1952 

1953 

Gain  (+) 
Loss  (-) 

21,674 
2,147 

17,201 
1,744 

—4,473 
—    403 

—20.6 

—18.8 

Total 

23,821 

18,945 

—4,876 

—20.5 

101 


Safety  Record — Coal  Mines,  Underground 


Operator 

County 

Tons  produced 

since  last  fatal 

accident  to 

December  31,  1953 

1.    Old  Ben  Coal  Corp.,  #14 

3,631,884 

2,988,477 

St.  Clair 

2,529,042 

2,480,250 

2,035,621 

6.     Bell  &  Zoller  ('.nil  Co.,  #3 

1,998,065 

1,995,809 

1,844,608 

9.    Peabody  Coal  Co.,  #43..-      

Saline 

1,736,790 

1,730,132 

1,720,469 

12.    Blue  Bird  Coal  Co.,  #7 

1,652,915 

1,339,103 

1,260,980 

1,257,039 

1,148,483 

17.  Mt.  Olive  &  Staunton  Coal  Co.,  #2 -. 

18.  The  Livingston-Mt.  Olive  Coal  Co.,  #1- 

1,099,461 

1,096,504 

998,102 

20.    Old  Ben  Coal  Corp.,  #11 

Franklin 

971,497 

21.    Old  Ben  Coal  Corp.,  #9_ 

855,287 

800,809 

23.    Blue  Bird  Coal  Co.,  #8 

740,428 

Sangamon 

622,564 

25.    Eddy  Coal  Co- 

556,624 

530,675 

Safety  Record — Coal  Mines,  Strip 


Operator 

County 

Tons  produced 

since  last  fatal 

accident  to 

December  31,  1953 

Will 

16,698,460 

9,271,112 

St.  Clair-- 

8,723,784 

4,587,518 

5.    United  Electric  Coal  Co.,  #17      . 

4,571,320 

6.    Midland  Electric  Coal  Corp.,  #2... 

7.    United  Electric  Coal  Co.,  #9_ 

4,185,703 

3,923,069 

9.    Seminole  Coal  Corp.,  #17 

10.    Truax-Traer  Coal  Co.,  "Red  Ember" 

Fulton-- 

3,365,397 

11.    Midland  Electric  Coal  Corp.,  #1- 

2,980,978 

12.    Truax-Traer  Coal  Co.,  "Burning  Star  #1" 

2,477,413 

2,071,757 

14.    Key  Coal  Co 

1,785,528 

IV  Oflejcham^cdiott 
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IV    Mechanization- 


-Table  26 — Machine  mining 
1928  to  1953  inclusive 


FOR    THE    PERIOD 


Entire  output 


Mines    Ma- 
chines 


Part  of  output 


Mines    Ma-  Tons 

chines 


Mines    M 

chines 


102s 
1929 
1930 
1931 
1032 
1033 
1034 
1035 
1936 
1037 
103  S 
1030 
1940 
1941 
1042 
1943 
1044 
1045 
HMO 
1947 
104S 
1940 
10511 
1951 
1952 
1053 


1,245 
1,324 
1,100 
1, 


25,134,248 

31,883,147 

26,629,055 

28,190, 

19,599,599 

25,237,315 

27,231,330 

28,985,205 

32,700,420 

33,816,349 

26,628,552 

30,312,078 

34,680,322 

37,951,424 

46,428,214 

51,090,624 

56,178,300 

53,999,655 

46,660,727 

48,791,054 

46,373,080 

32,890,158 

37,692,319 

36,016,095 

28,788,980 

29,129,556 


19,506,953 

18,476,517 

13,082,958 

5,425,234 

2,986,486 

2,015,606 

2,411,683 

2,144,948 

3,127,236 

740,231 

310,720 

285,292 

42,870 

197,712 

71,643 


54, 189 


282,844 
103,326 
74,453 
65,163 


2,058 

H606 

1,385 

1,144 

1,014 

1,042 

1,010 

1,062 

927 

958 

755 


1,950 


44,641,201 
50,359,664 
32,712,013 
33,616,070 
22,586,085 
27,252,921 
29,733,013 
31,130,153 
35,827,656 
34,031,392 
26,939,302 
30,597,370 
34,723,192 
38,149,136 
46,499,857 
51,090,624 
56,178,300 
53,999,655 
46,714,916 
48,791,054 
46,655,924 
32,993,484 
37,766,772 
36,081,258 
28,788,980 
29,131,506 


07.5 

i  s  t 
66.5 
53.0 
59.1 

58. 7 
56.5 
01.4 
01.3 
01.7 
66.4 
90.0 
SO.O 
85.0 
21.0 
49.7 
48.4 
54.8 
52.1 
54.3 
54.6 
50.0 
56.0 
57.4 
55.2 


82.2 
85.2 
62.9 
78.0 
71.9 
77.0 
76.9 
75.2 
78.8 
64.9 
63.6 
71.2 
74.0 
68.9 
70.7 
72.2 
72.5 
73.5 
73.4 
71.4 
70.5 
75.1 
65.9 
65.8 
62.9 
63.4 
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IV    Mechanization — Table  27 — Number  of  mines  operated  and 

TOTAL  TONS  MINED;  STRIP  MINES  AND  OUTPUT;  NUMBER  OF  MINES 
USING  MACHINES,  NUMBER  USED  AND  TONNAGE  UNDERCUT;  NUMBER  OF 
MINES  USING  MOTORS  FOR  UNDERGROUND  HAULAGE,  NUMBER  OF  MOTORS 
USED  AND  TONS  HAULED;  ALSO  THE  PERCENTAGE  OF  EACH  CLASS — 
SHIPPING  MINES  BY  YEARS  1907-1953 


Year 


Total 
tons 
mined 


Mined  in  strip  mines 


Number         Per  cent 
of-  of- 


Machine  mining 


Number  Per  cent 

of-  of- 


Motor  hauling 


Number 
of— 


fl 


51, 
167  43, 
162    31. 


436, 

809,730 

958,562 

225,021 

758,657 

096,695 

515,416 

279,182 

172,566 


412,054 
306,228 
751,721 
409,610 
339,082 
406,093 
410,837 
324,363 
001, 
836,441 
926,433 
.284,184 
075,995 
996,608 
073,058 
402,399 
,390,677 
655,527 
410,414 
,285,587 
062,076 
442,859 
994,107 
,071  '" 
,033,319 
,124,628 
,971,621 
,958,923 
,322,301 
,932,785 
,612,62: 
,494,412 
,772,617 
,356,918 
,595,098 
,274,400 
,847,321 


45,153 

53,762 

117,790 

181,520 

195,486 

344,372 

419,475 

498,347 

393,894 

367,009 

437,007 

533,923 

895,608 

1,184,288 

4,722,597 

3,482,611 

2,756,410 

4,113,008 

5,250,501 

6,220,336 

6,548,798 

6,628,228 

5,599,006 

6,008,218 

7,481,349 

8,873,229 

11,176,074 

10,058,999 

11,295,547 

12,024,635 

13,367,089 

15,937,"" 

15,484,712 

17,108,528 

16,203,763 

14,302,739 

17,821,339 

16,758,306 

12,835, 

16,469,126 

17,289, 

15,340 

15,395,734 


1,105 

1,106 

1,246 

1, 

1,430 

1,581 

1,689 

l|686 

1,817 

1,920 

2,054 

2,124 

2, 

2,760 

2,762 

3,049 

3,033 

2,540 

2,259 

2,397 

2,158 

i! 

i, 

1,144 

1,014 

1,042 

1,011 

1,062 

927 

958 

740 

903 

623 

632 


14,490, 
15,210, 
16,407, 
18,176, 
19,998, 
25,550, 
30,228, 
31,446, 
34,057, 
39,312, 
47,232, 
50,027, 
42,993, 
45,130, 
50,243, 
41,168, 
51,057, 
50,064, 
74,826, 
50,736, 
32,681, 
41,099, 
45,907, 
40,015, 
32,587, 
22,165, 
26,972, 
29,395, 
30,857, 
35,827, 
34,031, 
26,939, 
30,312, 
34,734, 
35,944, 
42,571, 
51,090, 
54,412, 
52,334, 
46,660, 
46,770, 
44,784, 
31,579, 
36,337, 
35,078, 
27,824, 
28,312, 


1,144 
1,228 
1,406 
1,364 
1,547 
1,565 
1,360 
1, 
1,250 
1,182 
1,281 
1,201 
1,205 
1,117 
1,044 
1,156 
1,137 
1,240 
1, 
1,251 
1,230 
1,112 
954 
1,240 
1,335 
1,312 
1,262 
1,337 
1,271 
1,1 
1,107 
1,153 
1,073 
883 
651 


16,542,575 
19,024,665 
21,892,462 
23,204,480 
29,310,173 
37,958,050 
46,194,737 
47,485,729 
47,239,554 
53,140,005 
67,196,786 
77,662,619 
66,686,930 
66,441,191 
71,329,567 
55,028,080 
70,863,815 
65,900,698 
92,185,121 
61,486,775 
40,144,446 
49,007,549 
52,426,315 
41,181,378 
35,459,159 
24,357,088 
29,459,870 
32,378,082 
33,686,091 
37,950,347 
36,341,172 
27,988,198 
31,318,349 
36,972,431 
38,012,446 
43,064,306 
51,918,418 
55,060,045 
53,278,465 
46,215,166 
42,983,109 
42,270,669 
31,419,416 
38,468,443 
32,885,513 
26,271,031 
23,803,952 


15. 3 
21.6 
25.0 
27.2 
35.5 
44.0 
50.4 
50. 8 
62.8 
62.6 
62.7 
65.6 
70.0 
74.6 
72.5 
70.0 
77.4 
S2.7 
82.3 
8S.0 
so.o 
82.3 
85.2 
78.2 

81. 4 
85.5 
84.2 
72.1 
79.2 
84.4 
S4.1 
85.5 

m'.\ 

74.2 
76.0 
74.4 
67.5 
64.1 
68.7 
61.3 
55.6 
59.9 
66.4 


35.6 
39.8 
45.6 
49.1 
60.2 
67.7 
76.5 
80.2 
84.4 
85.8 
87.3 
88.4 
90.9 
92.2 
91.6 
90.4 
97.7 
95.3 
96.7 
95.5 
95.3 
97.7 
97.4 
87.2 
97.1 


98.3 
98.8 
98.5 
72.0 
74.0 
82.0 
74.5 
70.0 
75.2 
74.4 
76.4 
75.8 
66.5 
67.6 
70.2 
70.7 
62.5 
60.7 
54.3 
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IV    Mechanization — Table  28 — Method  of  loading  in  shipping  mines 

—195^ 

Total 

tonnage 
produced 

Mobile  loading  machines 

Hand  loading 

Name  of  operator 

Number 
in  use 

Machine 
shifts 
used 

Tonnage 
loaded 

Men 
working 

Days 
worked 

Tonnage 
loaded 

Alpha  Coal  Co                                

229'364 
738,244 
807,068 
372,933 
57,395 
30,381 

63! 573 
36,688 
13,822 
2,323 

1 

1 
5 
7 
6 
2 

261 
446 

229 [36^ 
738,244 
807,068 
372,933 
57,395 

Bell  &  Zoller  Coal  Co.    "Murdock" 

Blue  Bird  Coal  Co..  #7 

Blue  Bird  Coal  Co.,  #8 

1,968 
302 

19 
21 

174 
114 

30,381 

11,983, 

2 
2 
1 

344 

174 
157 

63,573 
36,688 
12,880 

3 

12 

157 
24 

942 

2,323 

342,738 

490,938 

1,361,739 

1,369,093 

66,138 

57,558 

17,822 

924,991 

653,112 

1,632,211 

5,354 

5,123 

23,574 

124,567 

123,305 

11,545 

166,592 

474,224 

152,075 

600,046 

208,114 

357,989 

24,938 

418,939 

12,001 

1,214,374 

90,505 

864,389 

232,267 

334,679 

12,347 

2,081,023 

2,357,609 

582,954 

2,283,492 

619,491 

817^49 

42,004 

23,282 

100,379 

299,992 

475,782 

422,888 

8,045 

4,315 

3,091 

196,723 

208,950 

373,391 

335,174 

1,276,528 

39,027 

96,112 

720 

52,435 

5 
5 

7 
13 

1,050 
1,622 
3,011 

342,738 

Chicago,  Wilmington  &  Franklin  Coal  Co.,  #1 

Chicago,  Wilmington  &  Franklin  Coal  Co.,  #2 

Chicago,  Wilmington  &  Franklin  Coal  Co.,  #3 

490,938 
1,361,739 
1,369,093 

46 
34 
16 

175 
167 
60 

66, 138, 

57,558 

5 

4 
8 

7,904 

924,991 

653,112 

1,632,211 

9,918 

2,320 
3,233 
3,226 

24 
14 

22 
31 

5,354 

5, 123' 

1 
5 
5 

184 
724 

23,574 
124,567 
117,842 

Livingston-Mt.  Olive  Coal  Co.,  #1---.      

28 
7 

24 
174 

5,463 

11,545 

3 

4 
5 
2 
2 
5 
1 
10 

166,592 
474,224 

1,016 
990 

152,075 
600,046 
208,114 
357,989 
24,938 
418,939 

428 

Mt.  Olive  &  Staunton  Coal  Co.,  #2 

1,762 

New  West  Side  Coal  Co.,  Inc 

11 

91 

12,001 

Old  Ben  Coal  Corp.,  #9 

Old  Ben  Coal  Corp.,  #11 

20 

12 
13 
11 

4,760 
371 
3,780 
1,010 
2,120 

1,214,374 
90,505 
864,389 
232,267 
334,679 

Old  Ben  Coal  Corp.,  #14 

Old  Ben  Coal  Corp.,  #15 . 

Old  Ben  Coal  Corp..  #22 

PartonCoalCo 

8 

180 

12,347 

Peabody  Coal  Co.,  #8 

16 
16 
6 
7 
7 
6 
4 
6 
1 
14 
4 
4 
5 

3,200 

3,210 

1,648 

3,234 

2,478 

2,232 

1,416 

780 

294 

930 

1,548 

1,596 

831 

2,081,023 
2,357,609 

582,954 
2,283,492 

619,491 

817^349 
42,004 
23,282 
100,379 
299,992 
475,782 
421,426 

Peabody  Coal  Co.,  #10 

Peabody  Coal  Co.,  #14 

Peabody  Coal  Co.,  #17.. 

Peabody  Coal  Co.,  #40 

Peabodv  Coal  Co.,  #43 

Perry  Coal  Co 

Pschirrer  Coal  Co.,  #3 

Pure  Coal  Co.... 

Sahara  Coal  Co.,  Inc.,  #5...  

Sahara  Coal  Co.,  Inc.,  #7 

Sahara  Coal  Co.,  Inc.,  #16 

St.  Louis  &  0' Fallon  Coal  Co.,  #2 

Service  Coal  Co.,  #6 

4 
6 

87 
95 

1,462 
8,045' 

Strobel  Coal  Co. 

1 

122 

4,315 

11 

27 

3,091 

Superior  Coal  Co.,  #2 _ 

8 
8 
11 
4 
6 
1 

2 

2 

2 

696 

2 
86 

196,723 
208,950 
373,391 
335,174 
1,276,528 
39,027 

Superior  Coal  Co.,  #3 

Superior  Coal  Co.,  #4 

Truax-Traer  Coal  Co.,  #1  "Drift" _ 

V-Day  Coal  Co 

67 

10 

143 

7 

96,112 
720 

West  Side  Coal  Co.,  #1 

Wilkins  Coal  Co 

1 

237 

52,435 

Total 

28,351,587 

317 

59,805 

28,011,081 

341 

1,752 

340,506; 
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IV 


Mechanization — Table  29 — Mechanical  loading  in  shipping 
mines  for  twenty-three  years — 1931-1953 


Entire  output 


Ma- 
Mineslchines 


Tons 
loaded 


Part  of  output 


Ma- 
Mines  chines 


Tons 
loaded 


Ma-  Tons 

chines       loaded 


Tons 
Mines  loaded 


1931. 
1932. 
1933. 
1934. 
1935. 
1936. 
1937. 
1938. 
1939. 
1940. 
1941. 
1942. 
1943. 
1944. 
1945. 
1946. 
1947. 
1948. 
1949. 
1950. 
1951. 
1952. 
1953. 


36  1,504 

41  1,702 

32  1,313 

32  1,364 


1,322 
1,210 
1,127 
935 
611 
631 
561 


15,138,330 
10,899,555 
13,344,573 
15,107,934 
16,649,144 
18,540,558 
21,192,003 
19,360,718 
20,023,681 
26,413,496 
29,308,412 
37,350,137 
45,422,135 
45,529,829 
43,152,237 
38,527,365 
42,946,063 
42,469,316 
29,263,382 
37,855,197 
33,531,058 
26,549,584 
27,451,029 


38 

916 

27 

578 

lit 

439 

16 

257 

21 

304 

27 

363 

27 

329 

20 

222 

19 

245 

14 

130 

IS 

127 

12 

112 

15 

96 

14 

102 

15 

102 

11 

86 

9 

48 

3 

28 

3 

15 

3 

6 

3 

6 

8 

13 

4 

12 

7,307,452 

4,513,101 

4,421,643 

3,492,240 

4,002,563 

6,664,612 

7,182,359 

4,089,756 

6,631,893 

4,437,590 

4,359,361 

4,554,664 

3,174,933 

5,790,101 

6,116,885 

4,089,527 

1,377,780 

729, 222 

1,217,785 

32,595 

611,126 

611,541 

560,052 


74 


2,420 
2,280 
1,752 
1,621 
1,626 
1,573 
691  1,456 
65 1  1,157 
66|       856l 


64 

761 

7(i 

688 

7S 

743 

71 

694 

74 

679 

74 

664 

75 

652 

78 

632 

73 

587 

66 

557 

73 

537 

71 

495 

67 

378 

54 

317 

22,445,7821 
15,412. 656 

17,766,216 
18,600,174' 
20,651.707] 
25,205.170 
28,374,362 
23,450,474 
26,655,664 
30,851,086| 
33,667,773 
41,904,801 
48,597,068 
50,719,930 
49.269,122 
42,616,892 
44,323,843 
43,198,538 
30,481,167 
37,887,792 
34,142,184 
27,161,125 
28,011,081 


49.3 
42.(1 
32.1 
27.9' 
29.7 
36.4 
41.1 

43.6; 

45.2 
46.0 
51.7 
55.3! 
48. 2: 
45.2 
46.7 
46.8 
47.4 
45.6 
42.0 
49.0 
52.2 
60.4 
55.6 


52.1 
49.1 
50.2 
48.1 
49.9 
53.3 
59.0 
61.0 
62.0 
71.0 
65.9 
68.5 
69.0 
65.5 
70.6 
70.0 
67.0 
68.0 
68.2 

64^9 

62.7 


IV 


Mechanization — Table  30 — Method  of  loading  in  shipping 
mines  for  twenty-three  years — 1931-1953 


Loading  machines 


Ma- 
chines 


Tons 
loaded 


By  hand 


Tons 
loaded 


Strip  mines 


Tons 
loaded 


Per  cent  of  output  loaded 


By 

ma- 

By 

chines 

hand 

52.1 

32.7 

49.1 

29.8 

50.2 

34.0 

48.1 

36.3 

49.9 

32.1 

53.3 

28.0 

59.0 

17.7 

61.0 

12.8 

62.0 

11.7 

66.0 

6.8 

65.9 

7.8 

68.5 

5.0 

71.4 

7.0 

68.5 

8.3 

70.6 

6.8 

70.2 

6.3 

67.8 

4.8 

69.0 

4.0 

68.0 

3.0 

69.7 

2.9 

64.9 

2.2 

62.7 

1.8 

63.9 

0.8 

Strip 


1931 
1932 
1933 
1934 
1935 
1936 
1937. 
193S 
1939 
1940 
1941. 
1942 
1943. 
1944 
1945 
1946 
1947. 
1948. 
1949 
1950. 
1951. 
1952. 
1953. 


74 

2,420 

68 

2,280 

51 

1,752 

48 

1,621 

54 

1,626 

64 

1,573 

69 

1,456 

(15 

1,157 

66 

856 

64 

761 

76 

688 

78 

743 

71 

694 

74 

679 

74 

664 

75 

652 

76 

600 

73 

587 

66 

557 

73 

537 

71 

495 

67 

378 

51 

317 

22,445,782 
15,412,656 
17,766,216 
18,600,174 
20,651,707 
25,205,170 
28,374,362 
23,450,474 
26,655,664 
30,851,086 
33,667,773 
41,904,801 
48,597,068 
50,719,9301 
49,269,1221 
42,616,892! 
44,323,843 
43,198,538 
30,481,167 
37,887,792 
34,142,184 
27,161,125 
28,011,081 


078,400 
361,515 
025,455 
047,135 
277,358 
207,189 
511,640 
933,386 
042,896 
156,9871 
998,459; 
308,666 
889,841 
130,465 
849,416 
831,940 
191,727 
350,818 
455,470 
575, 188 
162,982 
772,286 
340,506 


548,798 
628,228 
599,006 
008,218 
481,349 
873,229 
176,074; 
058,999 
295,547 
024,635 


484,712 
108,528 
203,763 
302,739 
821,339 
758,306 
S35.9S0 
469,126 
289,932 
340,989 
195, 7a  1 


15.2 
21.1 
15.8 
15.6 
18.0 
18.7 
23.3 
26.2 
26.3 
27.2 
26.1 
24.2 
21.6 
23.1 
22.0 
23.5 
27.4 
27.0 
29.0 
30.3 
32.9 
35.5 
35.3 
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REPORT  OF  DIVISION  INSPECTION 
1953 


The  report  of  services  rendered  by  the  State  Inspectors  of  Coal 
Mines  is  summarized  as  follows: 

Days  inspection  coal  mines 3 ,476 

Other  classified  service .......  1 ,  150 

Miscellaneous  service 967 

Total  days 5,593 

Average  days  for  inspector 254 

Average  days  inspection  of  mines 158 

Average  days  other  classified  service 52 

Average  days  miscellaneous  service 44 

Number  of  inspections  made 2 ,  186 

Average  inspections  for  each  inspector 99 


109 


3s 
£-9 

295 
295 
270 
256 
176 
21fi 

« 

if 

u- 

> 

BC 

S 

ac 

r 

" 

U5 

«o~ 

Miscel- 
laneous 
services, 

days 
worked 

OWNMOtD(DNO!XOCO^--XOiONO«tDOO 

i 

T3 

S 

3 

i 
I 

J 

3 

-d 

■73 

to 

I 

1 

o 

111 

t^lOOOKCCOrtfOCOCO^H 

s 

13  3 

CJ 

1 

"3 
£ 

CO      ICO.-I 

r-.                                                rH 

is 

Jflo 

OMOOIO 

«Srt 

rtcoffi»oano«tOrfiox 

t~        CO-*               COt~        t-OMlO 

1 

fill 

1| 

■3  "a 

00 

CO 

1 

1 

a 

o 

ft 

a 

3 
5 

-*oio»omao«i'-xoQ^cDrtrHnoNNOi©rH 
onomwooo5No»C(NN'*oaoN«mo© 

s 

■sla 

if 

M»M(D»NOCOiCX^NN^»ON^10lO!N10 

-*j<co*-<»ocNit~iO'«*<--'*,*f<t~t--H^coco--<c&  — o»o 

CO 

I 

pi 

£§lis§S5§ 

*" 

00*000  ^h  35       i 

OOJINIOIO 

1 

lii 
I*1 

2  co  o>  ■*  oo  t~ 

e 

2SS~S   j 

lOOOJrt-i 

*a 

m 
a 
a 

o 

xo)(ono»o>»ocoxo©rtO«XN>fio 
1-hooco      ococJCftno«o^N»ONionoi'* 

s 

its 

CO 
CO 

cnooco-fl>otot-ootoco->j<o  — ionmwino 

HOCO        lOt^^MIDtOT-iolconcOCOWOl^ 

to 

i 

\ 

- 
1 

1 

u 

52 

ij: 

5  * 

- 
3 

L 

DC 

lr 

:_ 

1, 

U 

5  8 

- 

!.= 

- 

- 

35 

y 

1 

110 

ANALYTICAL  LABORATORY 

The  Analytical  Laboratory  of  the  Department  was  established  in 
January  of  1948,  thus  Illinois  became  the  first  state  to  operate  a  lab- 
oratory of  this  type  in  connection  with  its  mining  department.  At  the 
time  of  the  establishment  a  study  of  the  Federal  Bureau  of  Mines 
Analytical  Laboratory  was  made  and  the  Department  Laboratory 
adopted  the  methods  of  analyses  and  equipment  similar  to  that  used  by 
the  Bureau  of  Mines. 

On  the  morning  of  December  10,  1953,  at  3:30  A.M.,  the  Labora- 
tory, located  on  the  North  Walnut  Street  Road,  Springfield,  Illinois, 
was  completely  destroyed  by  fire  of  unknown  origin.  The  resulting  loss 
to  State-owned  equipment  was  approximately  $40,000.00.  The  Lab- 
oratory was  re-established  on  a  temporary  basis  at  the  Mine  Rescue 
Station,  609  East  Princeton,  Springfield,  Illinois.  Analysis  of  samples 
was  resumed  on  December  17,  1953. 

The  Laboratory  will,  in  the  near  future,  be  re-established  at  413 
East  Main  Street,  West  Frankfort,  Illinois.  The  establishment  of  the 
Laboratory  at  West  Frankfort,  Illinois,  is  a  geographical  move  which 
will  give  quicker  laboratory  service  to  State  Mine  Inspectors  and  mine 
operators.  The  West  Frankfort  area  is  the  center  of  the  largest  coal  pro- 
ducing fields  in  the  State  of  Illinois. 

In  re-establishing  the  Laboratory,  the  very  newest  of  modern  lab- 
oratory equipment  will  be  adopted.  The  purpose  of  the  Laboratory  is 
to  analyze  for  explosive,  noxious,  and  gaseous  mixtures  in  the  mining 
industry.  The  Laboratory  also  analyzes  mine  dust  for  the  determination 
of  the  percentages  of  combustible  and  incombustible  material  thus 
helping  the  mining  industry  to  control  flame  propagating  characteristics 
of  mine  dusts. 

During  the  year  1953  there  were  5,059  mine  atmosphere  samples 
analyzed  and  4,951  coal  dust  samples  were  analyzed.  As  of  December 
31,  1953,  22,442  mine  atmosphere  and  20,212  dust  samples  have  been 
analyzed  since  the  Laboratory  was  established. 

The  Laboratory  personnel  consists  of  ten  employees : 

George  W.  Sneddon,  Supervisor,  2630  East  Poplar  Street,  Spring- 
field, Illinois. 

Joseph  Lustig,  Lab.  Tech.  II,  2152  E.  N.  Grand  Avenue,  Spring- 
field, Illinois. 

Marcella  Hinkle,  Lab.  Tech.  II,  1524  Whittier  Avenue,  Springfield, 
Illinois. 

James  Kern,  Lab.  Tech.  II,  Route  2,  Pleasant  Plains,  Illinois 

James  Dunavan,  Lab.  Tech.  II,  2928  S.  Thirteenth  Street,  Spring- 
field, Illinois. 

Mary  Prusia,  Lab.  Tech.  II,  1125  S.  Fourth  Street,  Springfield, 
Illinois. 

Sandra  Catron,  Clerk-Steno  I,  617  West  Calhoun,  Springfield,  Illi- 
nois. 

Grace  Staley,  Clerk-Typist  I,  1014  N.  Fifth  Street,  Springfield, 
Illinois. 

Andrew  Wands,  Lab.  Helper,  825  S.  Illinois  Street,  Springfield, 
Illinois. 

Basil  Tyler,  Lab.  Helper,  Divernon,  Illinois. 
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Report  of  Miners'  Examining  Board 

date  and  place  of  meeting,  number  of  certificates  issued  and  amount 
of  fees  collected 


Date 

Place  of  meeting 

Number  of 

certificates 

issued 

Fees 
collected 

1 

6 

7 

8 

1 

9 

Taylorville 

10 

Benld 

.    2 
2 
6 
1 
5 
1 
3 

12 

13 

14 

15 

16 

Belleville.... 

3 

Decatur __  _     .. 

4 

2 

7 
3 

1 

3 

5 

6 

Benld 

9 

10 

Benton.... 

11 

12 

8 
5 

13 

14 

Belleville 

March 2 

3 

4 

5 

Pana.. 

3 

6 

Benld 

9 

2 
3 
9 
4 
5 

4.00 

10 

11 

12 

Herrin 

8.00 

13 

14 

Belleville 

1 

Canton 

g 

Decatur. _             _       

10 

Pana 

2 

2 
1 

1 
5 

2.00 

11 

Benld 

13 

14 

15 

16 

17 

Herrin 

18 

Belleville 

May. _  4 

5 

Decatur ._  

Q 

7 

Pana .  .  

g 

Tavlorville .          .  .  _  

9 

Benld 

11 

DuQuoin 

1 

12 

Benton . _  .. 

13 

2 
1 

14 

15 

16 

Belleville 

1 
1 

June 1 

2 

3 

4 

Pana . 

5 

1 

6 

Benld. 

8 

1 
1 

9 

10 

11 

Herrin 

1 

12 

13 

Belleville... 
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REPORT  OF  MINERS'  EXAMINING  BOARD 

DATE   A.ND  PLACE  OF  MEETING.  NUMBER  OF  CERTIFICATES  ISSUED  AND  AMOUNT 

OF  FEES  COLLECTED— Concluded 


July. 


August. 


10 
11 
12 
13 
14 
15 
September. 14 
15 
16 
17 
18 
19 
21 
22 
23 
24 
25 


20 

21 

December..  7 


Place  of  meeting 


Springfield. 

Peoria 

Danville . . . 


Tavlorville 

Benld 

Belleville 

Benton 

Eldorado. 

Herrin... 

DuQuoin 

Centralia 

Springfield 

Peoria 

LaSalle 

Decatur 

Tavlorville 

Benld 

DuQuoin 

Benton 

Eldorado 

Herrin 

Murphvsboro.. 

Belleville 

Springfield 

Canton 

Peoria 

Danville 

Tavlorville 

Benld 

Belleville 

DuQuoin 

Benton 

Eldorado 

Herrin 

Sparta 

Springfield 

Galesburg 

Rock  Island... 

Peoria 

Tavlorville 

Benld 

Belleville 

Murphysboro. 

DuQuoin 

Benton 

Herrin 

Eldorado 

Springfield 

Canton 

Peoria 

Taylorville 


Benld 

Belleville 

DuQuoin 

Benton 

Eldorado 

Herrin 

Murphysboro... 

Springfield 

Peoria 

Pekin. 

Taylorville 

Benld 

Belleville 

DuQuoin 

Benton.. 

West  Frankfort. 

Herrin 

Sparta 

Eldorado 


Total. 


Number  of 

certificates 

issued 


::)' 


Fees 
collected 


$220.00 


Note:  The  Coal  Mining  Act.  (Sec.  8.07). 

Effective  July  1,  1953.  . 

Each  applicant  for  the  certificate  provided  for  in  this  Article  shall  receive  his  certificate 
upon  staisfactorily  passing  the  examination,  without  the  payment  of  fees,  except  that  a  fee 
of  $2  shall  be  paid  to  the  Department  for  additional  copies  of  certificatea. 
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MISCELLANEOUS  ACTIVITIES  OF  MINE  RESCUE  STATIONS 

On  May  26,  1953,  the  DuQuoin  Mine  Rescue  Station  team  was 
called  to  a  belt  fire  at  a  railroad  loading  ramp  at  the  Truax-Traer  Coal 
Company  Pyramid  Mine  located  nine  miles  northwest  of  DuQuoin. 
Upon  arrival,  they  were  informed  that  they  were  not  needed  as  the  fire 
had  been  extinguished. 

On  September  3,  1953,  the  DuQuoin  Mine  Rescue  Station  team 
was  called  to  the  Peabody  Coal  Company  Mine  No.  14  at  7:45  A.M. 
after  being  notified  of  a  rock  fall  on  a  man  trip  and  that  three  men  were 
injured. 

On  October  30,  1953,  the  DuQuoin  Mine  Rescue  Station  team  was 
called  to  Peabody  Coal  Company  Mine  No.  14  at  4:45  P.M.  They  were 
notified  that  there  had  been  an  ignition  of  gas.  Upon  arrival,  they  were 
informed  that  two  men  had  been  burned  as  a  result  of  this  ignition. 


SUMMARY  OF  ACTIVITIES  OF  MINE  RESCUE  STATIONS 


pq 

2 

a 
$ 

a 

a 
"8 

3 

a 

p 
Q 

o 

1 

c 

-a 

c 

a 

CD 

1 

31 

18 

38 
1 

2 

14 
1 

38 
6 
1 
1 
3 
4 

8 
18 

•197 

.00 

1 

1 
3 
5 

?, 

2 
36 

7 
2 
3 

20 
4 

35 

1 

70 

3 

*  50  men  of  the  Carter  Oil  Company  of  St.  Elmo  completed  First  Aid  Training  and  three  men  com- 
pleted additional  First  Aid  Training.  This  training  was  given  by  an  inspector  of  the  U.S.  Bureau  of  Mines 
and  a  State  mine  inspector. 
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TRAINING  RECORD  FOR  ACCIDENT  PREVENTION 
1953 


Date 
training 
started 

Date 

training 
completed 

Town 

Name  of  mine  where  men  are  employed 

No. 
men 
trained 

Dec.    3,  1952 
Jan.   19,  1953 
Feb.  24,  1953 

Jan.   15,  1953 
Jan.   29,  1953 
Mar.  10,  1953 
Mar.  23,  1953 
Apr.  20,  1953 
Apr.  30,  1953 
Apr.  21,  1953 
May     1 ,  1953 
May   18,  1953 
May  19,  1953 
June  18,  1953 
June  22,  1953 
Dec.    2,  1953 
Dec.  22,  1953 

Marissa 

Marissa 

Ellis 

Mid-Continent  Coal  Corp.,  "Green  Diamond  Mine".. 
Mid-Continent  Coal  Corp.,  "Green  Diamond  Mine"... 
Peabody  Coal  Co.,  "Mine  #10" 

42 
39 
31 

Ellis   -   . 

Peabody  Coal  Co.,  "Mine  #10" 

Kincaid 

Kincaid 

Taylorville 

Taylorville 

Kincaid 

Taylorville 

Springfield 

Taylorville 

Pawnee 

Pawnee 

Peabody  Coal  Co.,  "Mine  #10" 

Mar.  24,  1953 

Peabodv  Coal  Co.,  "Mine  #10" 

5 

Peabody  Coal  Co.,  "Mine  #10"... 

40 

Apr.     7,  1953 
Apr.  22,  1953 
Apr.  23,  1953 
May  25,  1953 
May  26,  1953 

Peabody  Coal  Co.,  "Mine  #10" 

22 

Peabody  Coal  Co.,  "Mine  #10" 

18 

Peabody  Coal  Co.,  "Mine  #10" 

15 

Peabody  Coal  Co.,  "Mine  #10" 

16 

Peabodv  Coal  Co.,  "Mine  #8  &  #10" 

42 

Peabodv  Coal  Co.,  "Mine  #10" 

28 

Nov.  24,  1953 

Peabody  Coal  Co.,  "Mine  #10" 

82 

Total 

435 

These  Men  Trained  By:     Federal  Bureau  of  Mines,  Inspector  W.  W.  Kessler. 
State  Mine  Inspector,  J.  J.  Kotzman. 
Assisted  By:    Superintendent  of  Mine  Rescue  Station  at  Springfield,  W.  J.  Williams. 
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Summary — Limestone — 1953 


Number  of — 

Output 
in  tons 

Number 
employed 

Days 
worked 

Explosives  used 

Accidents 

County 

Oper- 
ators 

Plants 

Powder 
pounds 

Dynamite 
pounds 

Fatal 

Non- 
fatal 

3 

2 

3 

2 

329,491 

88,526 

85,000 

362,501 

113,000 

1,200,000 

95,500 

426,980 

407,645 

420,000 

152,117 

1,002,989 

1,328,150 

37,222 

229,680 

12,000 

1,149,931 

70 
11 
10 
55 
13 
76 
6 
31 
14 
100 
12 
231 
154 
8 
40 
7 
61 

765 
216 
300 
733 
233 
274 
154 
265 
296 
255 
295 
810 
481 
208 
132 
200 
515 

327,460 
52,100 
40,000 
134,000 
75,000 
300,000 
41,250 
120,850 
135,951 
188,950 
60,000 
568,680 
435,600 
21,800 
79,900 
24,000 
294,150 

8 

Clark 

2 

Clay 

1 

g 

4 

Kendall 

l 

LaSalle 

4 

St.  Clair 

49,800 

3 

Shelby 

2 

7 

Will—. 

25 

Total.. 

26 

26 

7,440,732 

899 

6,132 

49,800 

2,899,691 

Summary — Sand  and  Gravel — 1953 


Number  of— 

Output 
in  tons 

Number 
employed 

Days 
worked 

Explosives  used 

Accidents 

County 

Oper- 
ators 

Plants 

Powder 
pounds 

Dynamite 
pounds 

Fatal 

Non- 
fatal 

2 
1 

143,226 
43,486 
40,400 
1,956 
318,725 
600,000 
162,000 
411,000 
1,025,000 
618,000 
62,431 

25 
6 

275 
135 
200 

LaSalle 

23 
32 
12 
27 
44 
35 
4 

365 
300 
300 
300 
600 
300 

29 

Ogle 

4 

4 

8 

Woodford 

50 

Total 

11 

12 

3,426,224 

211 

3,044 

50 

Summary — Shale  and  Clay — 1953 


Number  of — 

Output 
in  tons 

Number 
employed 

Days 
worked 

Explosives  used 

Accidents 

County 

Oper- 
ators 

Plants 

Powder 
pounds 

Dynamite 
pounds 

Fatal 

Non- 
fatal 

Bond 

1 

1 
1 
1 
1 
1 
2 
2 
1 

1 

1 

1 
1 
1 
2 
2 

29,400 
195,009 
3,684 
48,606 
24,338 
14,477 
101,376 
40,853 
128,000 

2 
151 
26 
31 
14 
1 
6 
3 
10 

300 
308 
116 
265 
296 
256 
499 
506 
300 

400 
96,000 

Jackson  

1,800 

LaSalle 

120, 850 

135,951 

700 

14,500 

4,850 

500 

Menard 

St.  Clair 

Sangamon.. 

Total.. 

11 

11 

585,743 

244 

2,846 

1,800 

373,751 
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REPORT  OF  MINING  BOARD  EXAMINATIONS 


State  Mine  Inspectors — 1953 


Name 

Post  office 

County 

Age 

Birthplace 

Date  of 
examination 

No.  of 
certifi- 
cate 

Franklin 

Williamson 

Fulton 

Jefferson 

Williamson 

Franklin 

Jackson 

Randolph 

Williamson 

Fulton 

47 
52 
52 
46 
53 
45 
62 
55 
55 
52 
48 

Apr.     7,   1953 
Apr.     7,   1953 
Apr.     7,   1953 
Apr.     7,   1953 
Apr.     7,   1953 
Apr.     7,   1953 
Apr.     7,   1953 
Apr.     7,   1953 
Sept.    8,   1953 
Sept.    8,  1953 
Sept.    8,   1953 

438 

Scotland 

England 

Lithuania 

439 

Cuba 

Mt.  Vernon 

Carterville 

West  Frankfort... 

DeSoto 

Sparta 

Johnston  City 

Cuba 

440 

Lementavich.  Clarence 

441 
442 

443 

444 

445 

446 

Jayne,  James  I 

England 

447 
448 

Mine  Managers — First  Class — 1953 


Name 

Post  office 

County 

Age 

Birthplace 

Date  of 
examination 

No.  of 
certifi- 
cate 

Carrier  Mills 

29 
24 
41 
39 
42 
46 
42 
26 
46 
28 
38 
36 
25 
46 
41 
48 
28 
28 
46 
34 
29 

Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Apr. 
Apr. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 

5, 
5, 
5. 
5, 
5, 
5, 
5, 
5, 
5, 
5, 
5, 
5, 
5, 
6, 
6, 
30, 
30, 
30, 
30, 
30, 
30, 

1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 

3010 

Macoupin 

Williamson 

Herrin 

Kentucky 

Harrisburg 

3013 

Christian 

Franklin 

Randolph 

<  'hristian 

Franklin 

Franklin 

Taylor  ville 

3018 

DuQuoin.... 

Dowell 

Jackson 

Jackson 

Virginia 

Herrin 

Williamson 

Vermilion 

Williamson 

Franklin 

Macoupin 

3024 

Herrin 

3026 

3027 

Girard 

Harrisburg 

Belleville 

3028 

3029 

Winters,  William  J 

St.  Clair 

Oklahoma 

3030 

Mine  Managers — Second  Class — 1953 


Name 

Post  office 

County 

Age 

Birthplace 

Date  of 
examination 

No.  of 
certifi- 
cate 

Illig,  Dale 

Cutler 

34 
47 
41 

Jan.      5,   1953 
Jan.     5,  1953 
Nov.  30,  1953 

1717 

Willisville 

1718 

Stilley,  Ralph 

Gallatin 

1719 

121 
Mine  Examiners- 


-1953 


Name 

Post  office 

County 

Age 

Birthplace 

Date  of 
examination 

No.  of 
certifi- 
cate 

51 
50 
42 
28 
41 
35 
52 
34 
31 
28 

30 
30 
29 
34 
33 
41 
34 
26 
26 
37 
32 
36 
43 
46 
32 
37 
44 
31 
37 
46 
36 
30 
38 
26 
41 
50 
51 
29 
41 
50 
45 
34 
39 
28 
37 
41 

Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 

5, 
5, 
5, 
5, 
5, 
5, 
5, 
5, 
5, 
5, 
5, 
5, 
5, 
5, 
5, 
5, 
5, 
5, 
5, 
5. 
5, 
5, 
5, 
5, 
5, 
5, 
6, 
6, 
6, 
6, 
6, 
6, 
6, 
6, 
6, 
6, 
30, 
30, 
30, 
30, 
30, 
30, 
30, 
30, 
30, 
30, 
30, 

1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 
1953 

4641 

Harrisburg 

West  Frankfort.. _ 
West  Frankfort. .. 
West  Frankfort. ._ 

4642 

Franklin 

Franklin 

Franklin 

Williamson 

Franklin 

Franklin 

Franklin 

Menard 

Alabama 

4643 

Cogdill,  Waldo 

4644 

Pennsylvania... 
Illinois 

4645 

4646 

Thorn  psonville.-. 

4647 

Minnesota 

Illinois 

4648 

Christopher 

4649 

Vermont 

4650 

Hafford,  Clifford 

Carrier  Mills 

West  Frankfort.— 

4651 

Franklin 

Macoupin 

4652 

4653 

4654 

Springfield 

Stonington 

Saimamon 

Christian 

Franklin 

Menard 

Williamson 

Franklin 

Franklin 

Macoupin 

Franklin 

Franklin 

Christian 

Franklin 

Christian 

Christian 

Montgomery — 

Christian 

Christian.. 

Christian 

Jackson 

Christian 

Franklin 

St.  Clair 

Williamson 

Franklin 

Franklin 

4656 

New  York 

4657 

Johnston  City 

Christopher 

West  Frankfort... 

Florida      . 

Nichols,  Harold  Eugene 

Alabama 

4661 

4662 

West  Frankfort— 
Christopher 

Upperdine,  Thomas  U 

4664 

4665 

West  Frankfort- _ 

4667 

Kentucky 

4668 

Harvel 

Taylorville 

Morrison  ville 

Edinburg 

Elkville      . 

England 

4670 

4671 

4672 

4673 

Kincaid 

Benton 

O'Fallon 

4674 

4675 

Indiana 

Kentucky 

Kentucky 

4676 

Carter  ville 

Zeigler 

Sesser 

Eldorado 

4677 

4678 

4679 

4680 

Franklin 

Vermilion 

St.  Clair 

Christian 

Williamson 

Williamson 

Saline 

Hungary 

Pennsylvania 

4681 

Westville 

4682 

4683 

4684 

Teel.  Harley  L 

4685 

Creal  Springs 

4686 

4687 

Steam  Hoisting  Engineers — 1953 


Name 

Post  office 

County 

Age 

Birthplace 

Date  of 
examination 

No.  of 
certifi- 
cate 

Macoupin 

45 
35 

31 

Scotland 

Tennessee 

Missouri.. 

Jan.      5,   1953 
Jan.      5,   1953 
Jan.      5,   1953 

1018 

Herod 

1019 

Collins  ville 

Madison 

1020 

122 


Electrical  Hoisting  Engineers — 1953 


Name 

Post  office 

County 

Age 

Birthplace 

Date  of 
examination 

No.  of 
certifi- 
cate 

Franklin 

Menard 

47 
30 
40 
25 
41 
26 
27 
53 
40 
58 
30 
49 
51 
40 
44 
48 
38 
29 
31 
40 
40 
60 

Jan.      5,    1953 
Jan.      5,   1953 
Jan.      5,   1953 
Jan.      5,   1953 
Jan.      5,    1953 
Jan.      5,    1953 
Jan.      5,   1953 
Apr.     6,   1953 

1140 

1141 

1142 

West  Frankfort. _. 
Mt.  Vernon 

Franklin 

.Jefferson 

Franklin 

Franklin 

Gallatin 

Gallatin 

Randolph 

Gallatin 

Gallatin 

1144 

1145 

1147 

Apr.     6,   1953 
Apr.     6,   1953 
Apr.     6,   1953 
Apr.     6,   1953 
Apr.     6,   1953 
Apr.     6,   1953 
Apr.     6,   1953 
Apr.     6,   1953 
Apr.     6,   1953 
Nov.  30,   1953 
Nov.  30,   1953 
Nov.  30,   1953 
Nov.  30,   1953 
Nov.  30,   1953 

1148 

1149 

1150 

1151 

1152 

Equality 

Gallatin 

Gallatin 

Franklin 

Illinois 

Illinois 

1153 

1154 

1155 

Harrisburg 

Kentucky 

1156 

Williamson 

Williamson 

Schuyler 

Williamson 

Tazewell 

1157 

Billincton,  Ben  F~ 

1158 

1159 

1160 

England 

1161 

Metal  Mine  Foremen — 1953 


Name 

Post  office 

County 

Age 

Birthplace 

Date  of 
examination 

No.  of 

certifi- 
cate 

Sparks  Hill 

Elizabethtown 

Hardin 

Hardin 

52 
45 

Illinois 

Jan.      5,    1953 
Jan.      5,    1953 

36 

37 

Electrical  Hoisting  Engineers — Metal  Mines — 1953 


Name 

Post  office 

County 

Age 

Birthplace 

Date  of 
examination 

No.  of 
certifi- 
cate 

Elizabethtown... 

Rosiclare 

Herod 

43 
37 
26 

Jan.      5,   1953 
Jan.      5,   1953 
Jan.      5,   1953 

41 

Foster,  Andrew 

Hardin 

Illinois. 

42 
43 
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LIST  OF  OIL  WELL  INSPECTORS  AND  THEIR 
RESPECTIVE  DISTRICTS 

FIELD  SUPERVISOR 
M.  L.  Van  Fossan,  Newton,  Illinois,  Telephone  292-J 


Oil  well  inspectors 

Telephone 
No. 

Counties  served 

22-F-4 

7275 

2301 

Cisne 
14-R  12 

8006 

Pittsburg 
24-R  8 

270-J 

Claremont 
13-F  12 

207-J 

Farina 
3711 

36  or 
919M 

4881 

Carlyle 
2362 

1731-W2 

2-2221 

2121 

Chrisman 

7285 

582-R 
880 

Wayne,  (Twnshp  2S-3S) 

Coles,  Clark 

Wayne  (Twnshps  1N-1S) 

0.  M.  Dart,  R.  R.  #2,  Oblong 

Herman  Dothager,  R.  R.  #2,  Mulberry  Grove 

Bond,  Fayette,  Madison 
Cumberland,  Jasper 

Charles  Hixon,  K.  R.  #4,  Olney 

Lloyd  Hortin,  P.O.  Box  129,  Albion.... 

Clay  (Twnshps  5N)  Effingham,  Shelby 
Franklin,  Hamilton,  Perry 
Lawrence 

Coleman  Jones,  1605  E.  Main,  West  Frankfort. 

W.  Raymond  Laws,  716  N.  Washington,  Bridgeport- 

John  William  Parish,  R.  R.  #1,  Salem 

Charles  Rogers,  504  N.  20th,  Herrin 

George  C.  Sullivan,  Box  531,  Grayville 

Johnson,  Massac,  Pope,  Pulaski, 
Randolph,  Saline  and  Williamson 

White 

Winston  Wade,  R.  R.  #6,  Paris 

Champaign,  Cook,  Boone,  DeWitt, 
Douglas,  DuPage,  DeKalb,  Edgar, 
Ford,  Grundy,  Iroquois,  Kane, 
Kankakee,  Kendall,  Lake,  LaSalle, 
Livingston,  McLean,  Macon,  Moultrie, 
McHenry,  Piatt,  Vermilion,  Will 

Clay  (Twnshps  2N-3N-4N), 
Wayne  (Twnshp  2N) 

Adams,  Brown,  Calhoun,  Cass, 
Christian,  Greene,  Hancock,  Jersey, 
Knox,  Logan,  Macoupin,  Montgomery, 
Mason,  Menard,  McDonough,  Morgan, 
Peoria,  Pike,  Sangamon,  Schuyler, 
Scott,  Tazewell 

Eugene  Weilor,  P.  0.  Box  347,  Flora 

Inspector-at-Lahge 
Joseph  Long,  211  White  St.,  Hillsboro 

VII 


Summary  By  Counties  of  the  Number  of  Permits  Issued, 
Oil  Wells  Completed  and  Wells  Plugged  During  1953 


Oil  well 
permits 
issued 

Oil 

wells 
completed 

Wells 
plugged 

Salt 
water 
disposal 

Number  of  No-Fee  Permits  Issued 

County 

Water 
input 

Air 
input 

Structure 
tests 

Water 

supply 

well 

17 

1 

2 

37 

114 

158 

74 

15 

246 

24 

1 

1 

14 
1 
2 
12 
131 
93 
75 
12 
91 
19 
1 

1 

22 

77 

164 
9 

3 
2 

19 
22 

Clark 

152 
20 
12 

270 
42 

4 

5 

Clay 

5 

1 

4 

4 

7 

FHffHT 

134 
22 
31 
28 
104 
127 
1 

8 
63 

2 
16 
10 
58 
61 

20 
64 

17 
14 
13 
33 
57 
3 

1 

7 

1 

Effingham 

1 

2 

1 

104 

7 

4 
2 

1 

3 

58 

2 
33 

27 

4 

1 

8 

63 

Lawrence 

185 

76 

91 

1 

60 

2 
6 

j 

McDonough 

14 

58 

168 

1 

4 
2 

16 
43 

78 

2 

1 
13 

52 

2 
5 

8 
201 

1 

1 

Montgomery 

13 

4 

13 
1 

1 
1 
10 

2 

19 

Perrv 

10 
1 

73 
10 
55 

1 

28 
1 
34 

61 
25 
17 

1 
1 

1 

6 

4 

Saline 

28 

Shelby 

6 

1 

2 

172 

88 
515 
371 
2 
1 
1 

5 

2 

86 
1 
56 
159 
142 

Wabash 

77 

4 
3 

35 

1 

4 

Washington 

27 
315 
162 

2 

1 

8 
11 

11 
47 

I 

Will 

VIII 

Illinois  produced  59,863,000  barrels  of  oil  during  1953  or  approxi- 
mately 168,000  barrels  daily.  This  represents  a  very  small  increase  as 
compared  to  the  oil  production  for  1952.  Illinois,  ranks  in  eighth  place 
in  daily  oil  production  among  the  oil  producing  states  of  the  Nation. 
Texas,  California,  Louisiana,  Kansas,  Wyoming  and  New  Mexico  exceed 
Illinois  in  daily  oil  production  in  the  order  named. 

A  total  of  4,458  permits  were  issued  by  the  Oil  and  Gas  Division, 
which  represents  an  increase  of  613  permits  over  the  year  1952. 


Summary  of  Permits  Issued  Monthly  During  1953 


Months 

Pool 

Wildcat 

Deepen- 
ing 

Salt 
water 
disposal 

Water 

input 

Air  and 

gas 

input 

Structure 
tests 

Water 
supply 
wells 

January 

230 
214 
115 
145 
144 
143 
172 
240 
216 
242 
258 
218 

61 
42 
62 
52 
79 
77 
82 
76 
53 
72 
69 
65 

5 
3 

4 
4 
4 
2 
2 
3 
4 
6 
7 
0 

1 
1 
2 
5 
3 

3 
6 
11 
5 
3 
5 

128 
128 
58 
130 
103 
47 
94 
119 
185 
75 
72 
96 

16 
16 
14 
17 
26 
20 

7 
11 
61 
20 

7 
17 

1 

2 

3 

3 

1 

1 

July 

0 

2 

September 

11 
0 

November.. 

December 

4 
2 

2,337 

740 

44 

48 

1,235 

14 
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30 

■iONt-«5« 


a  a  a  a  c  c 


ill!  a  ° 

a  a  a   j  g  ? 


o  o  o  o  o-i 


o  o  o  o  o  o  ooooooool 

jOOjiOiOijeanxuBOBtHjonjB. 

aQOQP«QQQQQQQQjjQOQaQi 


g  £  8  g  §  3 

CuPhOPhOO 


'-•si 


'gssss; 


HHW^cs^icos 


rw' 


ZZZ  o  g  gJ, 

-fioNjjjaa  g 


_}£[_:«£  HH  H 


w^h  g^^Es^^H^^H^ 

ZmtBcc  g2;2;2;2;a3ZZa32 

liiiiliiiilili 

;    ;    ;    -    :':    ;    ;    -.    -_  -   -   ;   - 


E£K£H§:£ 


»  H  »  2  £  S,  >,  S  2  In  1o  lo  o 

>>^  £  £_)_}  b-3  >'>-j;t;  |  |.-|.-S.-SOO^  o3 


g  gli  b  ^ 


se 


o 

5 

S 

i_j 

1 


t»0 

•a -or- "3  g 

.2.3  2=ai3 

5  2  o  oS  p(_J 

-  $  SO  £000000  SSEg:;:r  : 

g^S«!<lS'<5^S  =  ^s'3'33<<;  £.£3-0 

«  s.S.S^^O-^OOOOOO.J  *  *-3^33  g  e 
oofiajafcfciifci;  *•***  ts  fi 
00S0 


d^ss£zts;-its£ts£££wHw!z6£i-i 


o 

d 

o 

"Ids 

<g«  o  gS  o 
odcodp-iOH 


I! 


H    o 


£  a 


-ic-r  r-w 


O'Oih'Oi^f'OiO'O'OWiCifliC'Otfl      it/5iCtO»OiCiO"^t0^3iO»Oi0^iJ^»OiCiCiOiO*C 


>)>i>icc  -  -  -  -'  -  -  r  -  -J"  -  S  zS2:SSS.S.JiSSS-zS^JLS.  —  _2  _2  _S  _2  J2 


7ZZ7    jzzzz.>: 


iziz^-r; 

;  =?  -  ?  -  Z  c 


^iSr'.- 


zz„ 


CO  03  02  IB  IB  >"J 
o  oo  o  oZ£ 

^cocozcoB^ 


gGOCO  g  §  02  CO  CC  CO  "•=  ; 

^hhS  §££&&!?; 

^ZZ^ZZ^ai^ 

^zcoSwcoZ^zis: 
o  u  o  »  «  «*°  „co; 

|z«zzzzzgZ; 

ZcoZcqcocogocoo:^' 

oooooobbo—: 


2;  CO  GO  CO  £ 

j;cococow 

Z 

£ZZZ£ 

oaaaz 


icoZjj 


Z-.i 


~  '"  02 


11=1 

£dZ£ 

zzgz 
a  -  VI  is 


£  Sis = 


zz    zzz 


co  go  gj  co  go  02 

Ea,:aea 
zz^zzz 

aa gaaa 

ZZcoZZZ 
cocozcoco^; 


zKS 


r  a  a:  is 
coZZco 
o  o  o  » 

zzzz 

^aaa 

o  o  o  o 


">•  C  C  C  Co 
>,  O  O  O  O  £J 


t,  -d  "3 13  -0 

i>  s  4  i  i^":     us 

o  i  i1  ^  ^  "3  "3  =*■§ , 


-TT-r-T-fiow    L~r 


.2.2  0-5345154^5 


^l|^^|l|||1lll1ll1lQG^llil-3^^^||« 
•2-  gHHHH^^^^^SaiaKS  j-??j--- ?  ^---raaaaaaagg^ 


_rX8j00000OO00'''''0000,J'000O0OC0000O0     '     '     ' 

5  i  SOOO'-OUOCJO  £•£•£•£•£■00  00  "O00'OO0:CO0OOO0  £•£■£• 
_5je  1 — ____-____-  c  o  o  c  c  — —  o  c 1  —  —  —  — .  — ,___„_-  3  a  o 

S  =  -|  g  II  §  2  £  £  fi  |5c555  S  I  2  |5o  §  2  2  §  §  I  2  I  §  2  g  K  2555 

~i=  2  2i  2  £.£  S^22  I  fe  §  o  o  SJ=-=J=  £  &  2^^^^Jl_i^^^^i  £  S  £ 


'  -:-  "1 ' 


ICCOCCSOOCm-TOOO 


•OOOO  010  t^c 


I    0° 

—  3  t 


z   z   z 
o  o  o 

c  a  2.2.3 


S3  g 


II 


;2Sgi2§8g888£.l£.a 

xOO'SOOO  aa.5  *  §  x  § 


iinccMiOmficcn     '  o  c 


,1  lid  yjj^ 


4-^-  ■§  o~z-<5cic 


III! 

zz5: 


0000°?       - 


^ZZzkZ-k-;Z^ZZ2 

HHH^KZ?x's;.^M^aa 

b2bbc";;5.-'.,;'ir.c«c 


03Zo3a3xS?co"Z;Tr 
ooobcffliZs^ 


'  x  x  x 


oco  o 

?*£ 
^  f<  \i 

-    r    -   : 


COCBWcoCC'^'^iZigZtBcM 

gg&gj%g^isaisssK 

ZZcoZcoo3Zo3o303coo3 

bcc§bLiioi,---cbc 


fceZ^coza! 

Z  CO  03  Z  CO  03  03 


CCZCOCOCO^jg 


>8§§§Is 


OOOOOJ,! 


>>  >.  a  a 
7.  j~~ 


&hqOJQ 


'  1-5 1-5  i-s  -c  -a  ^3  -a 
".bjs  ~  ~  ?  r-  ' 

-L  ■-■-■- JL  J&  J~  Js 

sbgeTIZ b 

£X  X  X'--  -s-=  ■- 


Up' 


666 


.6*66 


■S.S.S 


~"5_ 


"E  J<  *j  ^'  iS 

8  b:S:s~ 


00000000 
cccococo 


a;  a;  p  cu  cu  g;  a* 


§  2  g  s^ 

'g'g'g  s< 

sess  •  , 

3  C  C  3  t.  o 
a  a  a  a  3  JS 
>  >  >  >A  3 

oooo< 


■9  2 


Iff 


^>>>d^cSofsiso^QQ 


/  i 


—  ~  •  s 
S  SE 


-  w~ 


£  B 


c  c 
i  3  —  J:  EC  C2  CQ 

►^-^^►^COCOi4PhE-'Z 


5sJ 


;i?7\ 


-  t  -  ~r   J-    OOlCJNNWCOtON 


.  it  -  -J  ■-  S  i  -  2?  ts*     '<  53 


Iil-1-PliIii-=||l|l|j 

£  2.2.  ='7--  -  '-  -rtr  *'7  x'7'^w  ax  x  x  x  g  ax  x  5  x  x  aaaaaw  a  a 

o  >.  >.  :    r  s-  i;  o  o  ,-  ~   ;   c   -  c   -   r  o  o  >.  -  -  -  -   ■_   >.  -   -  --   -  -  >.  >,  >.  >,  >£■<  K  >> 


'IOIOOON- 


>o  OO  lO  o 


St 

So 

W    u 
ESJS 


Si 

S  a 


iZZt»»£faco 

«   7>;.x:7 


i:us;isasa 

02  02  CO  CO  GO  z  02  02  C 
b  b  ~  o  b  -  '  v:  o  : 


coosz^Zcc 

GOCOGOZCOGO 

zzz«>zz 

OO  o  9  o  o 


coZZz;coco 
S:£gH£:W 
cocoZcoccco 

^zzzw* 

=5000  =  j= 

ZcooscoZZ 


;    •Zz^g^KH'fZ 
;    ^co^^^^^ZT 

aH^og-zz^c 


:  iS 
jaz 

izS 


XZ 


^g«cg^cg"OT|KZ|^ZZZcg 

^zz^z^mZ-^- — zS 

£  r^.^i-jJ'ga-Sga-sSgS^g 

.    7.  X  X.  -  /  :fl  7  S  X  x:  X  CC  CO  M  CO  GO  GO  Z 


jzzz^zz^z^zz 

Ce?^a^ftsa^aHafe^^ 

:5;S^:-;cr.r.cbj  =  bbgbobb 

cocoZZZcoZZcococoZcocoZcococooa 

—  —  O  O  o  O  O  o  O  O  o  O  O  O  O  O  O  O  O 

-  ~    ~:  :"  rr  —  .--  :-  r"  :~  :r  :-  i-O  r-  r~  re  re  CO  CO 
osoawwwcflwro  :c  r:  :  7  r?  rt  -t-  co  CO  CO  CO  CO 


3*  -j  J  ji  aj^sawls^aa1 


iSoliJ!^JS 


Ofi' 


.1- 


foul 


cococococoaQQOcqi-3i-;OH<ipHScocoaaooWa 


^  :  :  mm 

H  3  CS3 


'a 


■|WO-a-gggKK 
l,S^LOcotfa:s:=: 


(5  C-^.S.SWW  ^m  k  g^^^ 


:««£»:, 


co co 03 co co pq   -^ 

(^^-^73-0-07373     ;  S     . 

i^co^MwOOOZ^^tf^^HCxioOOOO^^ei 


5i3-2-2J2J2 

O  O   zJ   o   o  ^    o   c    ~    ;    -    c    -■   -    -    -1 


a  o.  a.  >  e.  >  >  a  o. 

>>>,>,  a;  >,  a;  a;  >>  >, 


oooooooooococcc 

.ll.§.i|aasssasssa 

S  S  ~s.  Z's.  ~mE  j^  2.  ~  jl  £■  — 
oooooooccooooco 


"? 


;s?: 


s 


;-a 


og  0=£  o,?      .!_,,,  ,  r  j  o;;^ 

2;z;SSz;co5mZZ;cKZzSziOT 


*5; 

2^j$aBol3g<8 

MfflZtBZtBIBfflZ 


"tOM"'-0  zZZjh(iZZS 
g^aa  ga£:saaa£££K 
x  7.xsMZZZZZZZMMaJ 

aajsjlaisisa^a^aasa 

XXT.-/jZz;fflffla]Mz2;ZzZ 

23  =  S'oc  S,  =  S  S  b  b b  b  b 
~h  :--:-  ;::i:;  -  ~  h  u  jSggSS 
ZZZZasccZZZZfflwxxM 

bb=cbiV;gbcbcsb 


!||£^aa|||||i|i 


;^a  c 


«  c  e 

r.    7    7 

.S.g  3 

oqq  o s jJIIIIjI jl 


C    0 

OO 

5  g 


1°^ 


3# 


Jfi  C"^^  -  =  - 

D  >0>.a  a  Sa  ci;i:  — — 
-°-^^%3    ■%  *  =  ~  s 


E  £  | 
SSSogQ^. 

""liiajlrta 


:c-f 


3|i 
SSS-slsl-edB 

JtSJ*lisJa 
■333.30!  0S1!  a 


ooooooooooocoo  ' 
OOOOOOOOOOOOOO  „ 

acccccccqccccci-' 

00000000000000  5 

■3  -a  -a  ~a  -3  t3  ~g  "0  ~a  -a  -r  -3  -o  s  5. 


<<<<<;<;<<<<;<<<<m 


o>oo  o  o  roc 


O  CT5OTO  OC 


:i»«MOU5! 


■  *■*    i  os  toco  os<: 


Si 
o  a 

Oh   •  = 

dh  e 


'GO 


a  a  a  c  c 
'c'c'a'a'e 


.  >.  >.  >. 


aaeeaaaeccaceceee  ;e 
oooooooooooocc:cccecccctno 

x  -n   x  x  r.    /.  x  i.   x  f.    f.    s.    i.    i.    r.    x  x  J.    /.  f.    /-  x  x  x  x 

eBeaBeeaaeeeeeaeeeeaaaaaaaaaa^eju^g. 
c;ccc:ccoooooooooocoooooooooo>,  ex  s  =.  c  i  c  c 


£=^5. 


:££££££ 


K>o»rairaZ-c"Z 


ZgZZZi 


?z  — 


is  : 


^S^^  -^^ 


==?, 


zzzzS^co 


a  £  H  W  £  H  W 
cOcocozzZ1'0 

CO  C«3  cc  „  M  J^  CO 

ZZZcococoZ 

t-  o  o  o  o  o  g 


£  £  o  S  c  _;  ,r-   -  7 
COCOCOCOCO    .—coco 

isisaag:  g  g^g 

CO  CO  CO  CO  co  CO  (^ZZ 
CO  CO  CO  CO  CO  CO  CO  CO  Z 


cgzcococo  c^  cocoM  cocoj  "".  -  ^.co 


7-  V.  7. 


ZcoZzZcococoZ^cOtccOccccz 

7.  >-  7.  7.  7.  7.  Z  Z  Z  3D  Z  CO  Z  Z  Z  CO 


z 

zjz 


is  a  is  a  is  a  k:  a  a :. 

gZzZcocOcococo; 


iaisaaa^iJs-s;tfs:^-s?S^?H 

iZz^ZcocOco^^coz'-Oz^ZZzcozZ^Z 


gOUUOUUOOOOOO' 

MMMMMMMMMM 

-aeaaaaeeaaa 


SHE 

ie'a'a'a'a'a'a'e'e 


iieinceictawiOfatHcawfa^sata 


.cd££cocoooo  . 
$****************  ill  lllllllll^  g-jj  tea  a  a  e 

fc55oo55oSS5ooo  |§S^  Ijljlll III  l|&-'ll'lTl 
ITI'Is'b1  HI'S  a  "a  "SI  g^-g-gc^^^^ia^iaii-ooolllll 

"*■  a  : :  a  a  a  a  a  a  a  a  a  a  a  .,'  a  a  * -J • -J  kJ  -J  .'  ^J  .-J  -J  ^j    .  x  ~  x   -  0  o  c  o 

h<<<<<<<<^<^<Q<<»QQPhQPQQpOQaM*«aaaaa 


.  ~"  i  -  >o  y  ~  o  ~  y  ~  y  s  —  cr.  t~  o  <?*  -r  »o  *o  -t* 

)  05  O)  o  o  c  c  r.  -    3   7.  r.  t  »C  35  C  C  Oi  O  Ol  Oi 


<  CD  IQ  —  rH  t^  O  - 


-TT!    O   O    0    w    i    H 
^  ->,  x   x   x   ^-   ^   "   " 


ccccc=c= 


OCOOOoOOOOOOOOOCCCOCOOCOO' 
en  cq  en  co  en   x    x    /.    x    /.    y.    /.    x    x    x    x    x    ■/.    x    x    x    x   x    x   x 


;>  C  C  2  »  «  a  1  1  c  c  s  c  c  j  c  c  c  c  c  c  c  c  2  d  =  :  :  ;  ;  :  =  :  :  :  c  C  C  c 


.s^d^li  <BB^ 
IpiliiiiBi 

•/jXMK^OJMZZffiffi. 

]B^sHsSasas: 


£==' 


ill! 


=;!* 


x '-  x  x 

zt:zz 


)CBc^C«a3tK?5rCMK^CCc:^COO 


* 


iobibbb 


Mtx>;zZ; 

5  3  =  b 


MtctaZiwZtKtB  oZc73ZZxZa;ZK'r:ZKtnZZ 

>a_;>s:_s;x-5^_5S-5:-~a-:aaf 
2;Z«aizfflZZBZz:(i:cZtc::(-'»Z!«I»ZZ«ai 


!ffi^»KZZffifflKKZZ;/jZ;/-;/-Z;/.x/,ZLT.;ZZZiZZ«iaiZZ 

b:  o  bbb  q  _c  b  b  b  c  b  b  b  b  c  ^  b  :r  ^_bbbbb>obbcbcb 


OO 

C  (3 
03  aj 
£3 

a  o, 

153  ■ 
mwy 

kk 


Bc  g  g! 


2»fe  S 


PuPh 

X  X  X  X  X  X  ~  —  j-   c   r   r 


g«-r  g  o^-^xXXKpiPi 


-  £ 

:  1 

c  c- 
o  o 

00c 


000000 

JQQf 


§  = 

a^^soc  ii^?c^^°o6ooooooj6o0ococoo 

/Wit--  :j;£  ;;;-■;.:  =  ;  c  c  o  c  c  o  c  J!  c  t  o  o  c  c  c  o  5»J*  ! 
555;;r;':"::::^:CC0CCC0Cs0EcCCCCC0a?00    •    •    • 


o  c  o   ;   ;   ;   ; 
5wG   '   ■   ■   ! 

::=:=?<:=:=  SSS3 


3  o'ofllitfcUOOO^SS| 


OCCaa)ffiSa'BaaB5a^SfHr.hrr-.-rh^r-^^E-PHhHE 


i-  c'i  cc  -^  ce  «-t  c^  5o     iic 


500  OOOO. 


*T  «3      i  »0      '      '  u}»«"3 


■  S>0  3* 


_    J    C    C 

:.2.5.s.a  :  :.* 

I  a  c  c  c    ;    i  c  „ 

cce>>>>cc>>cc 

c  o  c  —  —  —  -r  o  c-r-r-  c  o 

!  C  C  >, 


X     X     >>   >;      i 

■5.5  g  g  s 


c  e 

g  c  a  a 


SO)    «>,•>.  /l  X     X    *-.   ^  X     X        i     X     X     X     *~.   >,      i     X     X     X     X 
5  c  ;  m  •  c  :  ;  «  s  c  ^,  cee-2«secec 
!£1£1S  =  =  =  =;=;£  =  5xi£  x^  —  —  c  5  Exl^LE^ 


c  c  c  c  c  e 
o  o  o  o  o  o 

x   x   x   x   x   x 

a  0  C  C  C  C 

15  IS  15 15 152 
o  o  o  o  o  o 


c  a  c 

S.2.2 

a  a  c 


tjlit 

q-g  c  C  fl 


«a,.??3 


,g„     rt 


33 

OS 
O  a 

o  8 

&  I 

el 


^w 


25= 


=^  = 


££** 


ZzgZZ- 


•  zz 


&  iffe* 


£*.. 


ig£Z45£z 


j  >2^ 


;xxx- 


*ZZ; 

Z  X  X  DD  X 


Z»Z 


xzztBcc; 


ZCHxc«xxZc 

o  =  =  ooo>,= 


~  XX 

x  x  ^ 

X  X  X 

o  a  o 
-;:- 
XZZ 

?S3: 


.   .IS 

xic»Zt»ftZcQ 
»wt:'B"tDZ 
t»cocfiZt»Zco 


g^H^SKg: 


■r  5  v  ~r  W -f  ~r  4 

^ftZZcoZZg 


x^xZZZZZ 


;Za2w 


,Za)ZZgZt« 


ZZtoaiaiZmZaitEZKZZZ? 

c  «  ;  c  i  -  b  ?i  ci  c  c  b  b  b  - ^r "? 


c  c  c  cOO  c 


5 


££*  g  g  g  g^;5  g  g*  go--*  £  g°l=a£  ^^^^^  csQg^  g  g 
-J-  ;.oOO^OL,|u^K  gOO  g_g^O±  g|  e^^^^|o-|oOOOO 


IS  §3^ 


a  c  a  a  a  c 
c"g"g"g"S"g 

,->>■>>■>>%  §  i  g  g  g  g  §  gl^^i* 
a  s  a  aJJ-l-i J-l J-g  a  a  a  a  a  a 

c  c  g  G-e  =  ------  c  c  g  gs  g 


PiP<ci 


majGGGGCGG 
5  h  «tf  tiu  a  a  a 
§  §.«  m  a  si  "  s;.m 
pLiPuwwwcowtnJc 


Sg^S&iSaisSg^EsggWKKaWH    g£s£ 


feccw„aiaJajzr'j5^Z2cca2^;ZcQ0QS 


ciibt-by  r  b  b  be  /bbbbo'opooM 


^t5 


^m*Zzl|z 

>  !>  p  a  >  a  J,.  >  m 
£^aw r^a  «feH 


G  G  G  G  G  G  G 

a.a.s.a.a.a.a 

G  G  G  G  G  G  G 


Ph  Pl,  Ph  Pi  Pl,  Ph  Ph  O 


——2 

ceo 

«-s- 

<M— '  — H~l 

00.0 

oo  — i    1    ! 

oo  o 

tOOON* 

1 

1 

co  S3  °o 

-10E _ 

-10E 

10N-10E 

;.  11-10N-1UE 
;.  12-lON-lOE 
j.  12-lON-lOE 
.  12-lON-lOE 
!.  12-lON-lOE 
3.12-10N-10E 

1 

is 

1 

gj  III 

3l25§: 


aww  SgaSS 
z»«zzSzz 

s£gg£B£H:£ 

.  j^  CO  73  2  &^  if- 


G  C   G 


l5oooo65 


=k~  G 


SBOOOO^jCOOOOa**;  «- 

««---=•  cZpq'm'pqpqm  S'oo'oo'oo  1  £P 

.    .  a  as  c3  ta-5    ......3000000  _a  tV 

<;«<££gl::S>0,QOOOOOgi££££££  <tjQi- 


TaO^EW 
IS  g^c  %  %  &  &  f: 

!"§  &3  8  3  8  b  3 
f^>  §£££££ 

p-|fH^dowcocdcoa2 

OOWl-JcOCBCOtBCO 


§5  I   |o   |  ;  ; 

S«i  !*  :  i  : 

xi^5  loll! 

g js  ;■£  :  :  : 

3-s  :J  :  :  ! 

m  is  -'  .2   !  ■*  «o 


~_  aj   0) 


.    .    .    |   B 

.S.S.S  lS 


o  o  o  o  o 
OOOOO 

SSSES 

'333335 


-   G 

—  c 

ti  t<  ;  «hj3 

OOOOOO^mOOOO;-    ;    ;    ;    ;    r    ;    O  « _  fe  M 

OOOOOO  £JE:;:  gtQOOOOU  £g-§  g 

h'h'hh'w'w'p^zzzzIsh'w'w'w'w'w^  so 


"Sea  a  bc,^  88882 


O-aggggg 


£5555 


a  a  a  a  a  a 
oooooo 

awejoooouu 
felgoooooo 

>>  o  o  o  o  o  o 


OO 


o-gog 

giJ   O  G 

oSow 


7  s>  a>  s 

a*  a  i 


10 


4^A 


1  o 
36 
►J  J2 

H  ~ 

d  J, 

si 

O  a 
2v 
U  2 
0   1 

2.-S 

E  a 


>.££>. 
_*  m  v-.* 


=     3        1  si    S.    ■*! 


:  £   i  >>>>>>£  £  SO  S  8  ffi  a 
^O  ca-fi-lg-tS  S  3  3  S  3  3  S  3 

a  c  *3  r  ,  r  .  r  "1  .^  .>  u  u  ^  ^  ^  .. 


£11 

;    j.    zz    -K    03    CB 


-  <  <  S  a  -Jg  g  c 


oxomci 


ssaag^b^as<-<<<<<<<Qssb^sbg 


=    ;^£B^    |ya 


zzzzz  :zz 


i^zzzs£ 


zz-///:x/.zz 

2;MZZz;Za)33 

=  ~   =  =   =  =   -7    5 


;zz; 


"£2"  = 


„<8«8  -  . 

mwccZZcbZZZZcb 

sasau^a|Ha| 


5 

z  ;^9g  i 
-is 

aitcZZaiai 


^S^S^S;  al  a  o>%>^ 
ceoiZZZccZZcoaDajZaQ 

aaaa^a^||a|| 
moQ^iaZ^QQSgSajSg 


)Za3a3XCCZZ-/3ZaoZZo3; 

:  b  c  '-  b  :  i  b  ':  i  b  bob; 

:--:?:-:  rr  :7  r"  r?  :c  re  ro  CO  to  70  c 


ZZkZZZZZcoc 

~  ~  b:  br  br  ~  br.  c:  b:  : 

;-:  :I  :I  c?  ~-  —  "  —  —  : 


f€tJj 

Sljs55c 


Si  s  -a  I  £ 


H^Jjj     ^1 


^iS'lJl^Si-gi 


o   tf  cj 

=  .£.5--c  5 
.==  S  go 


=  s=|~ 


BEE(2  ESS* 


vi; 


o  o 

00 

B  = 

a  a 

0  a 
*-.  .-   .- 


i^S.S« 


£.=.  g.S 


2g  5  3-g-g.S-S  S  g 


^«CQ?f 


w  2  cc  .*,  »  2  g  r  tcpsiB 


11 


!OffiOt»>COOOt 


*C  —  ~  ?i       '  -T-  CM  T 


i  ^h     i  o»  o»  ao  «o  r^  o:     '  ~:  i:  c  o 

'O       i  >C  iO  lO  «0  iC  »C       'CO'^tO 


1 J 1 J  i  1 1 J  J U 1 1 J 1 II  II I  l|l~- 


_  _  *b  i   . 
<;o<:o<:g^cb<c-<-<b-<<<^<-^<£<ag 


;ik  2=  2  *W 


!  Si  £ 
>  as  c  —  ^cc—  a  a  a  a  >•  a 


liis 


=  oSoo 


iS    !H 


ZiBZzfflZWZzZazZKzzZiBaizZiBZ^ 

"     -=     -     -.    "•    :.    "■    -1     -.    :.    ■"■    .-.     "      :     :     :.     :.     :  :.     :-   -"    .--   -%  ■-- 

MZ»^ZxZaKiZ;/.KZiK;/.ZZr.7;Za!yxi 

'-  b  'c  i  c  b  b  i  c  c  c  b  b  b  b  b  b  b  b  b  b  b  b  b  = 


?Z 

SB 

Z!« 


^  t  •" y    - ^  ■■*•  -"■  v  —  >  ^j  M ^  '  ^ 

I ^  ll  '^  *  ■*  x  x  *  x  ^  *  *  ^  * 
m  *  m  a  >-  *  *  *  x  *  *  x  ^  ^  ^  Z 

x  x  k  ?. x  x  x  x  x  x  k^Zccz  ai 

a^aa^BB^r^^aa? 
=  =  =b/s"sb/b/s  ssb/=  a  gk 

ZZKKZZKEZZZajxZ-fz 
b  b  ~—  b  b  b  b  b  b  b  b  b  b  b  —  b 


;  :  g  -  ;  :  J  :  , ..  g  c 


c-z  c  u 


^|J~ttl^x-|:" 

S  =  .£  £  =  -  a  E  '  '■  2  ^  -  b  c  =  <"  c  c  *>  -  -  e  ~ 
C  C  S < < £  —  —  £  —  —  —  —  r.  —  —  Z  —  —  <~-  —  ~.' 


"SBC 


.•^ffl  a 


??  =  5-  rl^T-HS?? 


fe  =•==*=  c  c  c  , 


ooooocococccocc    '    ; 

dooooooocoooooo  ;  d 


■Sr! 


aOOQQQQQQQQOGCC'E^  =  ^  £  t:  c  c 


ceo 


T3-B-CT3T3-C  —  "=  —  -=  —  —  —  ~  ~     .   ~    "    .'^^     ■ 

a  a  a  a  a  a  a  a  a  e  a  s  e  a  a^.-r  r. 


'-  i-l  2 


c  cSk>; 


iMWWWWWUSWWWWWWWtfdS: 


e  as 

a     go 


£ 
SO* 


tc  c  c  c  c    i  o  o  o  3  g  3 

_o  _c  ■£  b  b  b      LLOj-- 


MM*  J  3  i"  3  b  bl£^ 


£^ 


12 


I8SSS 


r  —  s.  o  --  x  —  —  cr  —  c:  —  c 


•000<HOlQCBQQHi 


s >> d  :sn»6« 

>-S-3S»»aQ> 

kO'S  ax  X  X  X  t.  X 
3  o  d  >,3  =  =  =  r;  = 


*  ', ', 

_  i  _ 

aa  a 


Ijjl 


S  S  g  85  g  £  ;  ~  g  £  2  5 '  £  8  8  $  S  g 

aaac.a2.E|  aaaaaaaaaa 


20 


hhWh 


igSSSSSI 


:  ;  j  :a 
i  a  seas'* 


asaacnaaajwZZZZ 
comZz^^^ZZZ 


Sggggg'gaa  laaggggggggggg  |g 

e-s  ^L      1       I       '       1       ' .  ^T  lT  r»  ^  *"T  *T     '       •       1       1       1    -  L  rX  rsn  _t  _i  Oi     '    a 


-,?.  =  --- 


/-  x  -L  y;  x  x  x  ,7  y-  r , .;-  .;-  -7_  x  x  ±  ±  ±  x  *  =c  M  M  «  M  c, 

g&aaisg;-^,;  r'-.-.^isisaaijS^^&S:  g£  g 

^a^aaais^K^is-sbrSrisaSHg^^aa^aa 

ZZc»ZZZZ[/3a2a:cEa3Ma3ZZZu202ZZZZZZZ 

ZZZZ^KZcoZ^xzMMMXzg^zajgSziW^ 


O  d 

£  a 


oiaifflffiZZfflZcoZZMZZZZwcotnffiZtBZaiZai 

bcpibcbcbcbcibbcbbcobbbcbo 


B  :^C  = 


a  j 


SIIII1HJ1 

=  IJ3  r.E.c  a=^  o 
KEc-Otfaxaa 


-  — 

So 


i=Ss 


%ti<£XXXX«< 


—  —  —  c  c  o  £  ."  —  —  —  -jz-Ji-Ji  — 


H  d  c  c 


IfJJIs 

.  .  c  coa  2 

o  o  m  - 
srsSZZKo, 


OO   |S 

J  J  :  m 

a  11  Ji. 


. 13  rX    OOOOOOOO 

5^00000000 

^CCCCCCCCC 


50 

^3  £-55 


o  offl±;«offli:i:xfflcQi:cQcQ  c^^^^^^iii:^;^; 
OOt»Ot»t»OTOOOa}020aia3HOSOOOOOOOO 


13 


•  ~  r  '  ~  r  r  -  —  10  -*■  -~. :  I  -  - 
X  ?  I  3  —  3  --.  i~  —  —  ..-:  y  : 
_r    <    /    j:   ~  r~-  r-  ^-  i~  »~  -■  • 


10     •     i  =  o 


O.O. 

-/.  X 


—  :o  »o  — <  ci  —  v  -jt  cr,  ci  »o  : 


Ol.-rulNCOiO      '  »C         10  iO  iC  to  lO  CJ>      'O 


.-.;---   r: .  -  --'■>.  "   a   ,J  f- 


|  s  i  j  j 

.   33   S   oj   cc   (»  w  «: 

;>>>  £  &>  ■■L-T.-T.-f.-T.--T.-Z  -_  Z>  z.-j=^»%^°  fe  g» 

kXxxao.xo.L,t,t,u,-rtii-  b  —  *  ~  i-  ?.  v.  v.  £  ^     S  cxx 

,  3  3   3   >,  >.  3   X  -    r.    -    -    x    -    -  =J  .a   3   >, J3   -   3   3    -   =J  ^   d   o  3   3 


■si 


^i<2£is^<s 


iamicc  cinioei- 


tccp«oe«7  3  3  : 


la 

;22od  ,-. 


Zcococococo^xxcoZXZcoZ 

:■:■  '-;--^--i:-^-Jt-J 


ill 


oom  „C0C0 

x  y  ^ x TiZzai 

a:  a  is  assists  Be 

V.  X  X  X.  X  X  X  X 


X  X 

=  a.  a. 


mZcoZZ  ^co'-Z 
ZZ«ZZ™ZcoZ 


ga  iagS 
$x~J<»M 

C0g«S«3WW 
ZcoZcoZZZ 


gww  jg  I 

^ssagg^ 

ZZZ^Z" 
co  to  co  co  X;  CO 


»ZZz»  ^cococo 

aSsSHaa^aaasS^g:    ^aaaaissis^isisa?^:?:^ 

lll|||||||||sl|  lllpllllllllSl^l 

ZZZcocoxxxxxxxxZco     ZZZcoXXxxZxcocoX^ZXZ 

000003333:3:3:  3  oV.  3      b^b  3  3  booo33ooo--oo 
co  ro  :?  rr.  :?  :-  -m  tc  re  :?  :-  -"  -■ 


is  a  is  is  is  a:  >  ar-s  is  a:  is  ai 
ZZzo5zZto»aiaiZzZ 

a^aHsa^Ha?H^ 


o  oogo  3: 5 


cococoZcocoZZZZcococ 

cD3bbb  =  oooobo< 


ii^S'JJ 


=  ^:^st 


1:9  .  K  e  £ 


^=~^ 


i  ia 


aa^isoaa^Ja-aassa    o^ 


■g  rT.  s  o,  >.-«  -e      o  -  m 

S  4  :"  r5f«  S»sJ«fc>ri 


SSI  IS 

co^Kis^SiOOiJSiJK-s! 


qSmh  p 


lis 

T-JT3     • 

2£< 

Cnfa  a 

•a -a  a 

IB 
lit. 


.^asmiS 


tii 


ofi 


QC?ouQQHOJ<aas( 


>a: 

!QWC 


pa  t:-=—  g"3 


-ao:OOo:ggggb    |00 

■3°  i  §«  I  -  i  -  i  ^  i  i 

.2.S.S&"1  " 55  «.S  -5.5 
.te"5"c  —  .s.s.s  a"3    ."o"3 


14 


If 


3~ 


;  /C.---1110C10 


11 


C  '-   '-    'J   -  !  ^   z   'fj  -   -    t  C   :'.  k  C  ""'  ''■  d  C  '?]•  'c  a  &  &  <u     » 

x  x    /.    /.    x  u   1^   x   x   x    x   x   x    x  ^-C  ^    x    /  —   x   z   x    x   -r  / 

3  s  s  s  3  ;  3  a  x  r:  r:  -  s  s  r:  r.  x  x  -  -  x  s  r  s  =J  s  m 

>>>>>  ;73>^>>>>>>>_;.c>>_->->>-  a.>>>>>>>>>>> 


000001 


3   ■- 


O    B 


a  ~ 
o  « 


■jz  -.^  -.=  72  — 

X  X  X  ■}  'J 

^  o  .<p  £  X 


!i-2  =  : 


2  ?,  ^  A  it  r,  £  r -  'r  >  f  >r  "■?  S  S 


'/.•/.^■'.'iZMi^ZZZZZ2Z^^Zj-/.Z-,Jy.,.^,.,-r 
Z  Z  x  x  Z  x  Z  x  Z  x  Z  x  Z  Z  Z  Z  x  x  2  Z  x  x  Z  z  Z  Z  Z  x  Z  x  Z  Z  Z  Z  Z  x  x  x 
x  2;  x  x  x  x  '-c  -c  2  Z  =n  x  2; x  w  Z  x  z  en  x  2  x  z  z  »  x  x  z  x  Z  x  Z  ^  «J  Z  Z  z  Z 

Z  x  Z  Z  Z  2  Z  g  x  x  Z  Z  x  Z  2  x  Z  x  Z  Z  x  Z  x  x  Z  Z  Z  x  Z  x  Z  x  Z  Z  x  x  x  x 


lee 
;  e  a 
;  o  o 

JT3-0 

ill 


_ g  -•;  2 

1M* 


s=*=a 


Si  c 


IlilllU  H 


lis 

■§*§  § 


"xx~ 

in  ww 


•0= 

■  —  _i  c 
■x  Cw 


iJ5 

■c  k.l 

S3* 


it 


i  is 


s  i  ISiSjS  J  J  J**I  iris  15I » US  a 

gfiftt*t«-gl#l!i«£AHSH£hH£MWW~-Em 


15 


i  ~  z  z    t    : 


I  oo  —  ~  §  S  c 


'  iO  »C  iC  t  iQ  'O  10  >o  >r  >r:  >-   I 


4C       lOHOQOi 


x   x   x    x    x   x  x   x,    i.   x 

5l    3    M    S    S    S   d    k    »    5 

3333333  >>3   3 


II 


.^n  o.a  P\]  o  o  o*; 

i  ^  c  j  '  i<  a  a  a  I 


3   3333333 


gg3£3 


igggggSgSSSSgS 


IcOCOuOp 

THHH  g  ™afe& 
coZZZcocooacocoz 


iS  :hS 


issj-ttszi 


y  «  Sag  Is 


,  o  o  c 2    '  o 


sWajaw  ;khmh  :aaag  ;a. 


•owo=JWoO    •    ■"    ■    •    •  d 

aga^S^wa Saaaw 
SzStoznz[Dzz«zzzco 
assasijs  ga^aaHaaa^ 

cocooacocotBcoZcocoZcococoZ; 


-.-ais 
7^ 


^a 


BBBis'Kris^ajBBB^-srBB^-r^BB 
ZZ«izzx/^.ZZ'-'--/:aizZZzZi»ffiffi 

aS-^aa^ris^-raisisaaa&S: 


iZZcoZZcoZcoZ 

;bbcbbb"2  2c 


•^« 


.,  w  to  »  h  —  •-  b  a  oj 

S.3   t.S"^— -C^  C   o 
=3  So   Ih33-53* 


ZZZcococococoZcocoZ 
b  b  b  b  c  =  b  b  b  b  c  b 


.££  >  g ^O 4  m  Sec  S  £ 
ugigcggH mW g 5  gj a 


jfa 


£ 


a»^3|a|f  §  s  g  g  |  gSj  j  =  g  o 


c  c  c  c  e  c 
< h  a  cJ  5  <  P-  .-J  BBBBBBplii,-;  <<<«<  o 


fc-a-o-o 


3  3 
-CT3 
O  g 

CmPh 

M  bo 

=  ce;a:a;cccsc 

3  o  :  o  :  c  :  ^i 

B=:  =  =  3Ja|a|=Jaa 


o   d 


£i£ 


_  j  .2  M  -"  ^  -  y  _ 


c  c  c  c 
?r 222222 

i^^^^A  m  a  M  si  a  K.:, 


W«sb> 


/.'/ 


J|QCQQC0.3.3.=  .=  £.=  - 
Q^tj"^-  '  ■  eri en co a; a; cc  E  t  J  J  fc  if- 
S^ii:?^-  —  5  5  5  5  5  icOCOCO? 
j  e  2r;  c  :::  =  =  =  =  =  c  •  •  •  •  ■  •  ~ 
a  J  af^  M'£  S:2x  2;  :  z<<<«<  _s 
^4^a;p;^4^HP????BaBBBBB 


16 


i— .  —  mm 


«>  a 

3  — 

is 


C  c 


O  2 

p  1 


:-o! 


ZZo3  03  03O3 

oooooo 


£.£.£.; 


&§^i 


„   >•§■§•§  s-i  J  &  |  ££d~:  E  I  §  1 1  s  ||  g-s  £-| M 

o    <mffica=;2affiK^3a  o  £  a  a  £  a  ^  S^ong 


;££:£•£ 


Si; 


::..,  ;?i:  omasa  «  ^aaa 
fflco2;z;z;BZ2;ZZfflaiZZtcZ 
IZgocoZZcgcGcocgcom^Z^Z 


2=72 


"&SZ-S5 


ggga&ag'^g 
Zo3O3O3o3O303ZZ 

ZZ;mibz2;Zcocq 


""  >  o  o  o  o  o  o  o  o  »b  o  o  c 
—    innnionnsiac 


■:  ::  ::  ::  ; 


!  02  Z  Z  03  03  CO  Z  Z 
b  b  b  b  O  O  O  O 


is 


b4 IS §5 

lis™  I 

S3   3   3   3  2 

iS:Sc2aaO 


CPQ 

in 


lllSjj 


KP3*^« 


OOA^O>MMKHacoCSew'6a'^'o3CQ^aE-i&=     « 


fc  s c  c  c  *! 

jjj55  p  °2 


ill 


;    z    z   z 


Q  ! 


:  I.  1.  I.  - 


cQ 

h 

a  3 
Offl 


O  O  S^-^s  £  g  g"^3-S  OOOO  OjXJj""     .  S2o 


•OOO 

— HHaW«00^ 


2< 

ID    O 


;  -r 

":'Q 
|8 


•  o-gSSSSSooo-S-.-.^o 


17 


—  i  —  ~ '_: :.' ".'  =  ■:  ".•  ~  - 


3  lO      ilOCDCDNC 


j 13  -a  -d  t3  -e  -3  - 


i.i.il.i.i.i.iii.iii.il  I  §  1 §  §  §  |  §  1 1 1 1 1  §  §  1 1  g  1 1 1  Hill  1 1 1 1 1 


OHcoSe^sascaxscS^^^^^^y^a^aa 


:CLSKC-<OS222D 


O  O  O  O  »rt  o 


:  -   -  - 


:§=« 


'OOCOOr-.  C 


£  :  ;  :  : 


fcfcS* 


5^ 


-£      ^ 


-^5- 


.^"^sf^^-fe^s 


2^£ 


2-Z" 


;z5  = 


;«3raM"Z§ 


=r  .  :zs 


„agg:ga 

►gtoZ«2Zo2 

"aa^la 

gjZZz^Z 
£5=&ag£ 

sillil 

Zmc/jmZmS 


aaE^gag| 
mccZmZwZZ 
wWZZzZMM 


"CQCo-^^ZZZtfjcg^ 

Sg  S^S|g?g  ^--ss?  :;SJ->^a  g  g  £  gg£gg 
tnZMGGajZZZZcoiewZMajZX'MZZGOKceaiGOGQGOajccajZoGZg 

^|HHHwaaEWEyaBSis^w^-^^^I^H| 

2;Wa2ZaJZZZWC02;^Mt»2;WMza}2;MwS;ZMZ;2;;z.g;;z.ggM^ 
o  OOOOOOOOOOO  o  o  o  0^-000000000000000000 


^Sjo 


^   ™  S   M  tx  3 


>  "  'C  -_r  ;3  ^J      i      I 

5  g  a  -j  a  e«  y^  ""!  ^On  « 


D'_o  Jj  (J  -~  •"'  O  O  bt' 


.      u  a.      c  c  m  a  >>  -*>  ^  •-.  '  c..,^i->.  .    .  ; 


"zl» 


8 tf.i;_=_=    .-    .  —  —  ii.Sj-    .a 


PL,  PL, 


,5  o  o  w 
=3  MM<~> 


n 

H 


o  c  o  o  o  c  o  o  o  ;  z  c  c  o  "■  c  _ 


d255. 


jOouOOOOOOOOOCOOOCC'JO.ss  s  «.2  s    :jgjg 


cc: 


E^S*!^.^ 


J^  =0000000000000000000Mr. 

•'2'S'>  ^  S  S  S' '  6 


S^s^^^^^^^f  -2. 2.2. 2.2. 2.2 .2 .2 .2. 2.2.2 .2. 2.2. 2. 2.2 *~~~"~'<  g  »   :'  .'ZZ^3=3°3 

l^aoooooooooooooocoooo  r-  ?  ?=  ?  "^.^^  || 


.2. 2 


IS 


^ceccccc— cccc 


'-'-  jl  JL Si  S S  J± £  ~  J5  ,£:  J2 

II  I'll 'ill  o'l'l'g 


m 


gl 

Q  2 


So 

J  .3 


O  c 
O  2 
O  5 


MM 


z== 

=  §50M  2;  02  03 


5z  ilsSgllzH 


JzgcJ^ZZ^StB100 

o*™  °  o**o  o  o  o  o  o 
«|^Z||ZZmZZZ 

ZzZ^a3MO3C073Z;aiO3a2 

c-    oreoe^ocr;  —  ob  —  o 
re  l"  cr:::  re  ^  :■:-?:  re  r;  re 


1 0Q  *i  rS  00  00  i 


■  ^    -Z    . 

^    2tW$«03 

ccZcoccZZmZZmcow 

re  i2  ^  ;£  ^  re  ^  i^  r-  --  "-'-  -'- 

coZZffitoZZtcZZKai 

—  bb~~cr^ricb~eb-o 

re  re  re  re  re  re  re  re  re  rr  re  — 


■Sff 


1  o  o=»  ■»    .    .   -   ■ 
-  5  Sffi  c  £  g££ 


3    ;HH-hH 

~o-g  :oo^oo 

*Z  S-ZZ  SZZ 


O  £ 
§1 

W-5 


| 

P 

o 
O 

o 

S&&&O.&&0-O'  •  •  •  ° 
JsSS  2§g  8gfflCQTg 
HZZZ^ZZ^4aJt»aS 


:u£SooSoo£og 

1  all  ail  a ils! 

^HKBHHahha>a 


10 


I  00  35  DO  QC  O  iC 


OOlOO^X. 


)  CO  »o  OS  c 

:■■  •"  '~  >o  ' 


:£:*: 


-r  ic  »C  -t-  ci  -^  »o  io  »o  >o  iO  -r  -r  -r  oi  —  Ti  r"  — 
lOiot'Q'O^  ic  ■-  •':  .c  ■c  •"  ic  ""  '~  'C  >c  '"  '~ 


I'll'i'i'sjiaB'Sj'S'S'So'S'S'ieO'^O'J'^v'L  T7  ~  U  '7  '7  O  '7  O  '7  O  ',7  '7  -  '5 


^_2_d_rt_r.jr^^.    .j  _r:    z  ji.   r.  _~    '  _^  _2  _S  _2  ,3  Jy  g 


j2?  =  ??S??g2SgiS23 


i.i.-ioc-fiisofflficimioioo- 


£  x  x 

X  X  X 
X^;X 


:gzzz   s 


-y=:  X  X  X  - 

x>zz;«k 
zaizz; 


<         7°Oo< 


■9  d  d 

:Z,xx 

:SEE 

i  g^Es 

;  x  >"-  r-  ■ 


iza'z 


§2w;2  :Kggz2H:Wfcjz 


-  \- 

x  x  x; 


SJ^x~g«^c 
'^JIJ|§zz; 

I'-OKZK^fflZfflZ! 

:^^i»ZocxMcBt«c 
:^aH^BK^aW[ 


^Z^! 


ZajtKZZccZwZafZ 

^zz^g^lz 


ZkZmZwmxx^ZZx^x>x>ZZZZxxxxXxxxZZZZZZZZxx 


< 

—  ~r.~~.~r. 
~~~~ 


rsSffiSw^ 


20 


E-T3 


:  =  ioc-m-< 


—  — -  —  .  £    7  —  .iti'iCc«.s.i-5.0ooc.i.i-    -    O  com 

c  o  c  c  c  o  c  c  c  >.  >.  >.  -   >,  t-.  >.  >.  ^.  >.  ".  >■  >.  I'.i-.lii.S  0J  4) 


KKKXSr^SEO^uSOOOvOOOOOOCt 


;g"S2g: 


OO      iOOOC  c 


Si 

►J  JS 

si 

ii 

ft   T> 

o  s 

&  1 

O  5 


a  a 


gaga  jgs 
zzz|az' 

2SSS??2>ZSL 


°^a< 


ia^  iSSSSg 


.  :- 


aw  g 

ZZw 


WtqWaWg 

zSgzgz 

W  o 6^" d" 

^zjzzSzg 
-i  g^cScsWHa 

it»Zcea2c/2ZZZZwcfiZc»;»ZZE» 


>-  ~  —  9  -_■  -_  :?  ~  -  ■    '   y 

l^|||zz||| 


■sisa 
«zz 

WHg: 

Sob 


g:^aaaji 


&Haawaitis^:aaa 

og°goS3£=ogo 


aa&qg:HaW 


;wMZZZZZMZZMMtBZo2GOZa>(/2a!t»Z 
lOOTHoooooooooooooobbbbus 


00  OO 

zz 


ww 


c  c  c 


e^w  o,_„ 

x  -7.  Z.-^^ffi 


aa 
^06 


QQQ 


OO  MM 


-  s.a  s  o  s\ 

1)U  ^  o3   oi   ni     •     •     •. 


—  i^lC  u  %  c  a 

OOSTSJJjSi: HeOCO     .        *« 


a^ 

Pa 


js.B.S 


oooo 

c  c  c  c 


;   ;00 
!    1.8.2 

aecc 


aaad==aa  , 

f^4  =  =  =  .cKS^^- 


ss§ 


§.3.3  S 


■CO 

aa 


I    J 


21 


-  3V  =  >0  ■ 

:-i-:ri- 


iSf. 


)CCl-Of  c-in-no 


.g.S. 

.2.3. 

CCCGC 


ftftOaao.aap.0 
>>  >,  a  >>>,>>>>>,  >,  o 

ooSooooooS 


!§§; 


<«2J 

ZcOCG 

o  o  o 


^.7>:'T4cf<?'.'T42;Z22;2;2;5J-Z;2^;zK"V^^.J 
Zcoa3(»2;wco2;a3tBt»2;z;2;2;coZZZZwZcca3a5Za3ai 

^^aaHH^^a^^^B^HHaa^H^^j 


yggsMi 


.71 


gbbgggi 


iogo;=  =  =  S  =  S~=j5S"o 


gW^W  o | gW  gW 

ZaDZa2t»Z|z;Zcoa2 

aHHH^HHHB 

oooooooooo 


T3   O 

SEt.. 


££;2 


d-t^O^g^i 


£ 


2.2   °   S*=l 

J      E- 


-r  -f   ■;  C 


o.Mg 


.SA  S«  ,,;'S=3=8  sS-H-S  £  £  £  £  £  £N  £"u  £  ?!:: 

.  te    •  £  b      •r".-'tH0.5  0  0    ■    •    -fi.n.n.^o.  a> 


I    lOddbdb' 

:  :  mooooo  (• 
i  i'coooooa 

■g-S^  E?£PEf  E?ffa  S3 


22 


-35 


-  -  "  i  —  £  r:  —  —  c:  r;  r:  r:  r-  "£  —  o  —  >c '.  r  ^'  : 
~  —  5.  3  r:  d:  r-.  ~ -  5:  ir.  p  ~  5.  -^  — .  ^  :r.  r~  r 


Jg    |ggS 


c  i  o  t-  i^  :■-   :-  :'- :  c  -.   l  ~  —  ^:  i  t.   i.   -J  c 


*£.<<,X<X?.«<'Z.~'Z,<«« 


*§s 


■o  o  o  -f  —  -r  -r  - 


a  -a 

So 


51 


T  T  *r  rA  'i  •  j.  T  T  'T  ^  >  *7 


£xx 


-■'  /  / . 


ZmZZlMfflZmfflcc; 


;;-'-/: 


MZCO 

-  ■  —  '  - 


:  _u  LC  ^  ^  '_:  K  £  M  >  >:  -; 


■  =  =  -  =  =  - 


ZmZZZmZ x /- x  x X x X X x  x ZxtjZcoZgc 


o 

Id 


•S,W°WWW^WwQS^^^^5S-S|  Sofa 
_•  £  §£  1 1~  t  o  ~-  cooooooo~~  •  .s 


bPk 

°  B 

Sid 


►,  l-J  pS,  ft,  l-j 


23 


■  O        iciONC-i-aCCCC'^H  re  re  : 


tCN     i     iciow-     1 1-  co     ■  ce  cr  ci  -»•  ci  cj       cc  coc-'n-o; 


f/.tci-ccn-K; 
OKrttccc.c  —  ~ 

O  O  »0  »0  I  ~  CT.  io  -r  -r  -r 
CI  CI  CI  CI  CI  CI  CI  CI  CI  CI 


.2  fe.2.2.2.2.i'-i.=  .i.x  >.  3  i  -"  >.  =  t  >.  >.  >.  >~  >■  >.  >■  >■  >■      >■  >■>■  >.>.>.>.=.-  --  -  ~  s-  c  o  >>>>>.>> 


come  ooo 


SSSisSaSSS 


ccccco     -ir?c:  ~  -  => 


^ZZSZ? 


.  02       --  S  -5 


Hi 


•  £  a  ^  • 


^•slgag^l^lllgajllilaal 

^0202O202o2o2Zo2ZZo2?Zko2ZZZZZxo2 

-  .-  b  -  b  >  b  b  b  'r  -  b  b  >  b  o'cebb'-bc  b 

-  ..,.__    -,  -,  -    :-  —  —  r-  -c  re  ce 


02  02, 

—  —  C 
X  x  • 

ZZ[ 

g^ 
Zx 

ag 


S^x  x 


• x  X  '. 


£>aaa 
Zoizzz 

aaisaa 
«zzzz 
££g£S= 

=  bbbb 


202  202  02  02 

02Z»2Z02  02 
2;  02  gee  02  ;z; 


£££&&£ 


^a^a^a 

Z^go^ 

£gaagg 
02Z0202ZZ 

02^2202  02 

^aB^gg 


bbgoggbgobbSg 
aZZfflMKffiKZcoZZmZtcMBZZ 

-  -  -  -bbbibbbbbbbbbbr 


= 
6 
3L  a  s  g^st  53 


02.5  e«*2=     , 


-<<;< 
^^=3 


aa 


'3  J" 


c^cscc;.- 


—  —   -  aa»o^. 

^iijiiiiii  §a|  ski-i  si^io  2  smi^s*  i  g  gig  g|ii||l3l  1 

j^^^c'f x-:^xbbgg^^zxigb:£j4^H<r^r=:g  gagogojgfag£ga^aEHHH>g 


.Etc 


SEES 


ccje 


c  c  c  c 
OOOO 

MbtMM 

.S.S.S.5 
QQQQ 


OalE^.^llll^OOOO  &0-gSllgSg  6  £  S  Ez     J 


jJJJo&£&£8«^I|| 
"  8  §  g-e  1 1 1 1  !o*g£>iJ 


24 


P 


■ea,-3 


T  I 

As 

a  3 
II 


Si 


i  c>      ^c:ori-  =  =  —  7i  —  - 
mo       7C  —  "x  x   -    x   x  x  —  r. 


■  X  71  00  SC  <m  r 


:  —  .-  ~i  —  77  »o  —  r 
x  :x  x    x  r  -  r-  -   : 


I  OOCOtfoiOOO. 


1  M  71  !N  (N  • 


a      C  a—  —    a.  —  —  —  x  X  X  X  X  X  x  c  ^  c  ~  c 

3    oucs^^rcis^'^^^^iSaisrs 


JICTMiOTliOl^l 


ioo  oo  -r  oo  • 


^iss: 


£=3£; 


rTHisis-^^i^-iis 


Si 


*££?£££ 


iubjg   g   g   g 

j™*^     .  02  0)03 

;w  g  gaaHfe 

ggb^g^g^bbbggsSSSS?^2' 


-  —  x  x     x  y'     x  x  -  —  s.  r-  —  ~ 


las 


=*=     pS:  S  o  S  S  S  S  £  S  S  S  o  E  £  £  'Z  *£  £  £ 
c     gMMMMMMMMMMMMMMMM  o~ES 

o         g 0"S     .     • 


&oo  ouooouooodooouoodS: 


9)000000000000000  o-* 

louuououoooooooooj 

►^OOOOCOCCCOCOOOOOj 


'o'o'o'o'o  'o'o'o'o'o 

C2CCCCCCCC 


5  i* 


X  : 


•^Zffl 


OlOJOJg 

awaH 

=  S2b 


2;ojo)o;Z>Z 
ffiZZZZZ 
co  mmmw  <» 

oboooo 

jZZZZZZ 

jobboob 


f^  aaaaaaa^i^ 

•OOOOOOC3'33 


o  c  c 
.0.0.0. 

3   3   3 


111 


ass 

o  o  o 


S  BOO 
o  o-w« 


25 


—  -*-  ~  —  o  -r  —  ~  i  -  —   zr.  —  j    —    /    /  -:.---.crci-:ic 


:  z   z'z 
_  __  a  a  c  c 


a  a  a     y  > 


I l|l§ ill ill I §1 1 1 1  ill I §  i  i 1 1 1 1 

k  kOO1;  xO   >!  Xu  H   »!  kO  C   >!  KWO  «  i(  «   X  «'!  K  X   >! 

3  3*2ii  °  =  £  =  =i;  =  =  -J;  =  =  =-     «  333330333 
<  <  S  S  i:  <  S  <  <  J=  <  <  <  S  <  <  --  O  3  <  <  <  «  a<  <  < 


>o  —  t~f~r^<: 


SSSgg   IS 


§5s 


^Z 

&£a 

ZcGcO 


»2Z 


**3  !^^ 

"WH^  g^WH^  g  g™  gg: 
gZ^Z-cc 2; Zigzag  gcocc 

^oooaooooooZoo 

Z^aaa-sa^a^a^^: 
wZa3MZWZz=cZZgzz 

«oOgo0^o  =  ~0^;0  0 


^agaa^S-S 


^aagr^aa 


a   -'   r 

''-  •>.  x 
Zccco 

--J:- 

zzz 


Zga'agg 

a£a££a£a 

/•/.•/.ZZZZZ 


:a'   ;   :gaaa 

•  V  rT  <~  °  -i  -- .- 

CO  ^.^M  CO  CO  CO 

£  S  g'S^aa 

2co^cozza2 

a^a^a^^ 

teZZZtecoZ 


aJai^a^a^.J'aaaisa 
ZcozcczZcococo-ocozcOcoZ 

n-s^SSa-^a^^ws; 

■  b  £  b  S  b  b  £  =  ~  =  b_  --  ~  =  b 


m  l^l6."5aa 


<! 

"  a^/ 


§^|11ll|l1^^aa:'g|||(3Sa'a<|tSS-| 
^i>(Sffla»4aEa;dc^--;co^^^^S<i<dcaoaBdm 


BW^ 


*< 


QQa'H     OHO^Z^kShhWMobW 


26 


«.-  :i  -  —  ~  —  —  : 


■3   —   —   —   =  —  =  —   ■ 


c  -c  'c  c  c  x  /  -  /  -  r.  /  /  /  x  z  /.  /  :i  r  c  :i  ^       »--r  —  re     -  -r  re  re  re  -r  ro  -r     •  ■** 


1"    "1"    £'   L    t   t   t    ■    **'  '-"■  c    t    L    t   t    t   t    t    >-  L    '*"•-'   c    £'    £'      '      '   :'   t    :   ci   **'  **•  t    ''    '-    '-    t 


>>>>>>>> 


?  5 


<<<-<<;<SS<<<<^^<<S<S£<<<'5'c<<<<SS-5-<<-<^ 


f-3ffl«o- 


•2-S 
§1 

is 
S3 

II 
j  I 

o  1 

O  fl 

2^ 

§1 

O    R 


Z^z. 


---- 
;zzzz 


-1*4 
Kg 

ZZX 


Sis? 


—  s   y     ,    y  -«  -7        —  —  - 

I; -r -J"  S  «>  «g  s     J"  5^ 

JJJ^JlxzwJI^ 

i^bi^SScA^aa  g 


".  -  "  m  x  -z  •>:  x 

£  r~  i  -'a^-jis 

x/.x^zzx* 

ZaoZaZtBiaZxZZZiKZajZmZ 


J   JHgi   ;ga    |S 

lazzg  igza; 


-:  -C  ^  ;£  ^  _  -J  -C 

5  b  = 


X  X  X  X 


Z^Z^zZxxzZtBZ 

aj^a^asaaa^aa 


bSSSSbScSbi; 


^  m  ~  a  ~  jaa^i3-  £  I 
Z^^oq-k^ccz^ZZ*' 

«  §  ga  g'^a^a  gaa^: 

ZMXZxZMCKMWZOJtKj 

&a^|||||^|^^gc 

fflZzfflt«fflZ;Z2Z»Z;2:c 

a^aa&aagr^aaa^: 


;b;c;ob3«: 


2  e  e  e  s  e  < 


-  z  7-  z " 

;  'r  =  =  "; 


a 

5 

a 

.§ 


E£-=£ 

OOUtl 


id* 

^=>  o<m  a> 


■gJS 

£-££ 


E  E 


<&<    ;0-,P- 

J-3     '-STJ-oOtJO 

:  2    LS  -S  «  b  1  fe 


5-il  "5^ 


27 


r  »c  «o  —  —  —  —  «c  :■-:  -  -^  c  -t  10  ^ 


HETtCW        rO-K        ,  _.  CO  ^-        T  I  T  -;;-.-;    : 


;  ^  ■*>  £  23  ^  £  £  £  o  i :  ?  ^  "?  i  £  -  ■;•  -  '-■  '  »  «  «  m  b 
m  k  to  /-  i.  -^  •/  /  /.  '-  /.  <-.  -^  ■/.  •/.  ■•/.  -^  /.  —  r.  f-  i.  '-  —  -±  i.  ■/.  -^  /.  -/.  k  E.  k  -*  k  ^  •/.  k  /  J  i  i  :  J  «  i.  !•■* 
s  cb  s  3  a  •'■  .-:  -  .-  r.  ::  s    c  -   -  -  j.  -   /.   a  .-  r,  -  s  '<    /    -  s  •/    -  -  -  -  a  x  r.  %  r.   -  -.:  ■/.  s  s  s  «  s  gj  u  S 

xxxxxO  xxxxxxO  xxxO  xO  xxx  x£OG  x  x.C  x  *  *'*  kO  x.O  x  x  xC  x  kjj  *  *  m'SO 

<<<<<~.<<<^,<<^.<<<~<1?,<<<<Q'?.'?.'*.<~.<<<--1<~<*<:,<  «%«Q«&V£2. 


:c  -   —  ^  '^  *c  ~  "i  —  : 


s§  :§S 


<!"*! 


aaggigg 


gag  ;a  =  a~ 


r^a. 


a   :^ 

03     IS 


SSaH'  j3  :si?  led 
mm"?™  4  :°?2  s? 
772mao  i2r!.aM 

g  g  g  o-rja0?  «$•?  ~;  d°? 

m  U.  if.  {, , «  «  »  oi  ,  ■  r-  ■  <£  £  cc 


g  pq  &:  a  cq  _^  _ 
oaceZZtMcocoiKcBZZZx ,'.  x 


as  j»  w  M  ^  Z  ^  "  M  03  02  tin  Z -"  w  13 

aas=£'grr  ^aisrsgSStSE 


«o3  S 

|i£ag£££SS^£S£a~£ 

Z^gjZoBMMOiZ  ,;tcht»5ai"M 

|aa 


_  - 

X  X  ''- 


]gggHg£$g££a£§|?c 

jZZZt»ZZ   „Zo2C0  0303C-~- 


mm~Z,Z,Z, 


a 

«aaa 

2w»303 


03  03  03  03^ 


a&aais 

O3o3  03a3o3 

£a££a 
bo' 


■saaai^^aaaaisaisjra 

2.Z03Z03z.WMO3Z2;z;O32;2;2; 


roeoco00F:0c 


O  O  0"00  C5 


?a^ 
=  =  = 


isailililaMHS^Ka^g: 

ZWMZ03*.ZZZ«^ZZ 


^a^a-sa 
a^KWajggsa^3:^aa»^a&a^ 


i?^^^ 


o  2  2  o  2  o  < 


o  o  —  o  c  ; 


:  ^  x  X.  x  x;  y,  x  x;  - 


3^00  oooc 


H-^-S  ?2    !^ 


giaggaa 


coo;; 


:  ■-■£ 


<p    CD    CU^' 

o.a.2oK-K  m 

sjjis — 


o^j-j  o  o  co 


:-5cP 


IO 

io:a 

;0  = 


500555 


o  o 

;oo 

&0  tf 


£^Sc 


--000  %s~ ^.o-fi  s  :^ 

6b  ccc  §"S'C  o  c-f-^^-s  p 


t  s  a  o  ■-•-■-■_  i_  •/.  •-  ■-  1-  ■/.  ■-  ~  .   i  >,>-  -  v  -  -  7  :.jccc" 


03  03  fe 

mm 


J^SSo1: 


28 


If 


■  i  -  7  l  ~  -—  =  —..~  - 


:?'»sS 


:iC-KTO< 


5  05  — t^I^lO 


illl-l'ilillilllllsllllillilll 


3  3  3  t;  d  =  =  rj:'r  =  d  =  d  :°  33:  =  3  s:  32  =  ;:  ;  ;  r  :  ::;  33:3 

<<<;S^-i;««;-t;^<<;«ii-iKS-j;-»;-<<-<<-<-t;-*:-»;<<;-5;<;-<<;<-*i-«!«tj-<-«j!-< 


-=,  --  ■ 


?  o  o  o  o  o  - 


!00)W>«iOOiONiOOOO«)0000 


OS 
0  a 

O   2 

&  § 

§a 


JHHWHggg   i 

s   s.  -r  x  w  °p    i      , 

-XXXX***^ 


■X  rS  '-/-  - ' 

^^ 

-2z££ 
Z-iZZ 

-   L-  -    = 


)  r/l  "  °?       ;OC,i°PiOO°Pc-         ' 

>St«!X      v;H*Hi: 
'  £  "  "!  S '    *" '  ' 


iaagJSSSSS 


ioaoix^^aiZ 
:  x  x  MaaiMZ 

iaiZZ2;«iZzt» 

:  ~  c  b  =  =  ■-  b  = 


-:--t»z£ 

SSggH 
go&qZZ<x> 


ZZ&GO3GQZZZ&0CCG0 

tKccaiSzcoz-zzZa5 

OOOOoSbbo©  ~ 


BJ&&SB 

aa^^& 

ZZgqZZZ 

12  oj  GO  CO  02  £ 


ZKMMMZZZZaJMKZccKZZZKMZZZZZtBZffiajfflaJZtBZZZZc 

bbobbcbbccbbbbbbccibccccbbccbccbbbcbbc 

Mncnr-::  :;   ■-   --   r:  --    .-    --  :-  ::  ::   :-  -_-  ■-.   --  —  ::::  ::::  -ctKr^KK^mntonn- 


'gasgsgg 


"So^g  c  a  o  c 


"-   «-  c     •     .     .  5        w  «  te   !°     .     .  J:  33     . «  ■        ,c     . 


<u  £?  S?  2"  ™  r^ 

"  C  C   B 


i"g«3 O'SII ! 


—  —  T3    •    ■    .33    ,93S»    .    .  3  ja    •  2    •    .  *    .  E    ■  o  5  b  — 3^j  JJaJ""  KB 

MaOQOJJ^^^^Ocoaa<gJhH^Ha-ggigg«GC«MB^^QP 


073  : 

0  =  3333  9,°  033 


OOO  On 

oooo„ 
°  e'oooo| 

gcce 


-  3  c  c-~  fe  feOO 
OoocO-g-g 


=  --^c  —  —  i-, .  s-  i-  c  ---u     ,-PCOOO—      Ococo-^-^    .    . 

.a.sl-sJI  g  8*6*  Imm  =  PPP  §  §p  g^zzzz  Sh^k'k'w'z  >.>,§§ 

5ffis  1  s  a?*  r-gj^jja  j  I  u  3  3  gj^l  j 

Smtfi[»ZZfflZaHhHH<:aiHB««tHHHOO 


29 


sss 


SlOWONiONf  O^CCiXCIC'/.    TX^iC^lC   ■: 


:c.o-fccr-©ccc'ro» 


iiO-^-^"^ 


.COCOa'       lONtOMh-OOICOMtOC 


.  O  oo  a>  i-  co 


00    CO    W       I    B)    33    s,   K    tD    0]    K    (B    93    !fl    tf)    »    (C    «    tO    k    K    X1    7.     '/.     X     X     X     X     X     X     I.     X     X     (/;     X     X     X     r,     X     X     y;    7".     XX)       ,    CO    03    CO    00 

CD    0)    O       i    CD    £>    ^  CD    QJ    0-'    C    CD    OJ    C     C  ■■■    C    i, ■    -    C     "^   - ■    "      1,     "      i  ■     - ■    ■"      C.    a     1     '.      "-     ■- ■     1  ■    -     -    -■    a.    ■-     1     Z.    C     -    C       ,    0)    CD    CD    CD 

a.isj-aa-gaaaaassassaa'Saasaaaasaaasaaaaaaasssssitssss 

»>  <s»°»»»»»»°»> >»»»»» »>»»»>£»» 
x  v.  nfi  x  xO  x  *  *  x  *  *  *  x  a  *  x  xO  x  x  x  *  x  k  x  x  *  x  *  x  x  x  x  x  x  *  x  x  x  «  x  *  tl  *  *  *  * 

3  3  3r  3  3  0  £-  =  =  3333-33  3  o  333S33333r  =  =  =  r  =  333333333c«3333 


—  ~~~~^<nc:^> 


•  3  =  3 
1  Time 


OiOOOOC 


00c  c 


aag  'ga'a  i 

0000=0    i«3oti    ■ 

^S^a^a^a 
aa&  S&££  £ 


a'oog'g'gSg'g'a'Haa  :  !«  |a  •  ^ggggSS^gg  i£ 


^gtawa 


CQGGCfi 

££a 

z»z 

aW^pH^HHtqa^ 


a  is  a  is  £  £  ^  a 

ffi^zzz^ 


w^zzSzE 
g^awaat; 

ZtEOiWCGCCt: 

aaa^^ 

«iC0Za2  2;c» 

is^^atqa 

°2o°bg 


'£  x  x  x  ^  :{i  C  -x. 

;XxxxWtB.    M 

jX'XXWZOlZtK 

za-s^a^wisjl 

!«Zi»Zt«!«Zz; 

J^aaisa^BH 

;.  "=  -   =  "=  "=   =   3   3 


>  3  is  is  is  is  I  z  I II 


got 


S^a  o  J, 


sa 

g  g   ■   ;  g  §  g*-   : 
ocSs£5LBfeS»**1 


P  c 


c  c 


32    ,  o  a 

iTSflt^    ;  3  a 


.    .cooooooo 
=  P.Cl,0    [OOOOOOOO 

1   6fU      ,      |U„   us,     itlMUtlblUKtt 

;3+i    ;    ;3^'=    '  ■"  £  5.5  S.E.S.S 

!q|c5c5'3=Igucqoqdoqq 


fe  c--3  iQQ  ^r3 


SE 


I  r  ^  *  ,  %  ,- 


gB^UO   ;    ;    ;^^^-    ;gg 

"iii-§-i|^llillwiii||iis^i 


^  Q  '&  Q 

S    °    S"    °    S 

So  Jog 


'5  a  >.  5  >> 


|«>»rt?p|g: 


I* 


30 


iMOtOCiOC^ 


i  i-  ?:  :t  C  -  T  c.  ■ ci»c-rciNX: 


■  -   x  'J   t.  —  t  -  -  —  z 


jcoioci-wcn     i  o  - 


OJ  Q)   C)   D   1>   O  0)  W   4J   0J   CJ  O   C;   m   i3   C   'j    «    CJ    "J    :     i    "J    -'    ".'    ^    "J    -"    *'   ^      '      ■         'j   c   c'   O   Oi   oi 


g  :  is 


OiC"OiO"C' 


ggs 


-  r  x  r  - 


.;-  —  c  I  " 


■rt  •-"  =  =  —  —  ic  =  ~  —  =  c  i  \r   ~    -Z 


J     t 

So 

IS 

5| 

O    B 

ll 

el 


w  iHyaBgaa  ;aaa 


CO^CC^CGCO^cO^W^COCojp 

cococo^ZZccCBWcoZzZco'*3 
ZZZcococcZZZccZZcocoZ 


iHK5»SSix?'T-n 


ico-ggsss 


Sm««^m^  SfecoJ^"? co^cocc coco i«tg come 
r  z  x  ■ '-  X  z  ^  7  J  X  ^  2;  -*■  Z  cc <  Z  Z  Z  z  z  «  M  M ' 
co  Z  Z  Z  co  Z  co  x  cc'  X  co  co  xZxZZZxZcoZZS 


-  --'  x  Z  z  *  x  Z  x  co  z  x  x 


=  =.  =  =  =  • 


Z^ZZzZZ^xx^xZACOj^xcOcc^toco^ 


=  =  =  =  =  =  =  =  = 


o  si  oo  o  oo< 


;oi,p?,oc 


.  =  p  =  i-  =  = : 


i&" 


°  i  i  iS  i     :  :  £<< 
~§  i  i  if  JJ  i  i«3fiS«s 

s    lis  i^sia  ilgf'ioll 

^illfiilifl^i^SlH^iiiai^^Si^iH^Hll 

aasssaassaLo^j;uJcogSaaasc"^"?!^4ap;c5o<;ooo 


co  co  co  co  co 


:   : 


*  c  c 

-    S     2 

■  OO 


g  ■9a-9,aa 


•OT3  — —  —  «' 


sop 

0|  £«y 


3  3  3 
■OT3T3 

poo 


ttntit  -OO  5 


^ 


'I^^S^fis-s 


a  s.a.aWWWWlH.a^5^  i  0  s  &«  a^&-a§mWffl,§  ST13  1° 


ifViS^JJ 


31 


~  --  -f  t-O  ~  ~i  :~  »c  -. 
,~  -._  „  ,c  _ h 


:  —  -r  re  -  ■-, 


i<r-tro>o»c©*rK(DC 


it^      iiONKi-ciCi-i-/    r   : 


111  i  1 1 1 1 1 1 1 1 1 1 1 1  g  g  1 1  g  \%i'2k  ki  H  Hi      :;Ui  /  y  >.  ?  1 1 i& 

-  s  .-   rj  r.   -   -   -   -   s   -   -   s   s   -  n   -   -   -   s   -  s    /    -   i   r;  .-;   -  -.  -  r.   r.  r.  tf  s  s  n  x   r    :•   ::   .-.   -   r.  3  s  x 


:  O  O  OO  =.  ttiu 


Hg 


'  /-  x  7. 

^^ 
■'£**: 

,  X  X  X 

:  u  o  o 

:  ^  - .-: 
•■  x  y-  .< 

:  =   =  '- 


xx 


ia 


3XX 


ZZaiz^ 


i»Si»Zz:z;t(lalt(,Z!BiBaiZtot 
£cc»2;2;a3x2;2;2:aia2tBCKZ;Jz;c 

]Zzalt(lZtfirfiffltfiCCZ2Z35ZC 


a  S  K  a  S  C1  x  H  ?  <  a  & 

so  -.0       a^^a/i    cj  ^  7  ic  ^.  jp 

"•"•K^SS^mSS^x^ 


;  =  --  =  =  r 


.  =  —  ~  =  = 


Rnsgi 


.  x  x  x 

:  re  .-~  m 


;  =  CT  =  ^  9  : 

isZfflffiZZZlffiaiZZaiZZZZZMMfflZK; 


^h  ga^aaa^aa^a^ 

aZcotBojZtBtaaitcZZKZ 
ZaimZa!«aJzorJZZZo!!al 


:^a 


SaBoB<2 

it** 

x  zzts 


ZtBtOCC 


O   C     1 


•jr-^ScOO.sS 


a 
= 

o 

0  "    * 


jfada6od££c5p^ffi 


<!  pa  pa  o  u  x  x  x  ^  c  ^  h  ^  aoH>as 


liillspife^ 


-  ,=  r  ~  -  =*=-£  C 


^J 


^:^:^:^'^:^  c  c  c  c  c  ] 


:  c  a  c  c:  a 
:  c  o  S  c  c  1-  . 


C  (3   C   C   C 


:|  5  c  c  e  =  =  =ri^ 

_  0  oooCCCCCCCdoo 

A±i.jy*~J.  '£■  c~  —  -r  —  —  —  —  s  i~  -'  —  —  —  —  7  —  —  —  —  c  c  c 

o    ■'c':':':':':':':'3ZZZ 

H>   CCCCCCCC   =   do(U 

-=J3 


35^^^^=s=  SS555  gossa  Bpga„-"a  s^^s  2 

_]_1  3  3  =  5-  =---r:-r^'^  =^=0  =  a=  =  =ag=:  >>ffiS^  *» 

|l^^S^1??^>lt|fcEfcfcs|lfc||lls|.S.S.S-. 

WKftfc*^£H??hHZ<£x£x--^iH^HCc«t:  =  =  =  =  HZ  =  Z  =  =  =  =  =  =  =  =  Sr^ 


32 


)  10  ■-  *.  -  ~  c  "iz  xi-- 


—  cr.  o  urs  >c  ~  —  c 


ajaajia 


:  «  K'  -  C  C  Cfj  X   1C  -  ^  X  t-  X  O  t 


>>>>>>>>  o>>>>_o  »  g 

-   -  -^ '   =   =   =   =   3   =   3   =  033  =   =,  "J    >>  c 


>>888>>888d   :   : 

.2>>>,S>>>-g  £-| 
O  x  x  xO  x  x  xjg  a§ 

o   3   3   3  u   3  3  3  -3   >>  5 


•O      .0  —  1 


ioovcoo>re>o>ooo>oooi 


O  a 

s  i 


■  1 

§Ng 

'■coot  ; 

i   !   !   N   ;   i 

i  ;gd??g  j 

is' 


>W 


;--i: 


jag 

a^N^a^5^?^a^^wa?H^a 

o°bgbgbcg°=gogboc^=°og°bo 


i  =  =  =  : 


cocgcgco 


•/-;■ 


CO  jg CO c^ CO  eg  CO (gtn  «(g 

-gZzwzw^ggcn 

ja^a^Hg^HH^ 

cncoZ^ZZcocolZcoZ 
2;2:C0coz;cot»2;cnco2; 

HH^a^a^aaa^ 


^w'ss. 


7    3    :-  — 


*Ha22idg7rJ|ra«nJsi 


C«o 


E 

c  - 

III 

C3  3 


g-m>coSSWWcotrlO 


;  o  o 
oOO 

o~-  . 
=  00  5  S 
dec 


-  j^ 
Q  9  S.2°y 


g'U'-sO  b"s~~  ' 
U I  a~0  2  2  3  ; 
— -r-=-0  — -r-r-r    ! 


Ill 


I    ;    ;  a  !  o   ; 


*    a 


5  :  :SJ- 


SOPQ 


OHHZZhOKOH 


£-315  3^^«  s^ 
Ph    .    .    . j£    .*-'    .O  a>  o 


33 


■  cr>  E  3  f?  c 


>t~o  —  »o  o-r  '. 


qj  cj  o  aj  ^    i  aj    !  d    !  ^*>  **» 

m  m  x  mX,     '  X)  m 

oi  o3   nj  03   «   3    -  7;   x, 

>>>>.2  £>  ~   f 

xxx  xOb x  aa 

3   3  3   3  o™   3  >,>■•>.  >>>,>>>,33>,3>>« 


S  8   :£>■  £doJ»S££ 

£  £  &  t»  t>  P£Jz-£»~>£>'Z'Z»»-%>i 
aaaaxxax  aOC  2  x  x-g  xo  x'S'S  x  x  x  x  °  x 


S53 

03 -CD 

sp»BS»U 

-  fc  fe  t>s  ■-- 

x"?   T   X   X   X   X   <-•   X   X   X   X   X   X  H  *^   ■*    -y  Cj  h-* 

3  c  c   3  =  =  3  r  3  r  r  3  3  ~ ,  -    -  >.  3  O  ? 


->;-;. 


-OlOWXO 


.  s  * ; 


It NO««   VIC 


3   ■-  3    i 


^ 


"~*  O  ©  C    £    3    - 


ill 


iiliig  !||? 


|||||'l|||^|ggg 


•i^JS-saji-H. 


■tB"I/!"«"' 


Hga 

ZZ& 

£a£ 
ZMZ 


J  ,§02  <"  ~<»cecet$  £«;£;£ 

jjyais^aisjsbJ^aa 

wwZZckZZZZZZZ 


^a^S 
Zccffico;z;c 

^IgBS 
ccibZZws 


comzSmJ 
^&H^g££g£a.a£g£:gg: 
_  i-  b  b  '—  33-  '-'-b-bb'-ti: 


iZZ2;SK 
:£=Saag 


Ka££»i 
cbZZZZ 

££aaa 
ZZZ^Z 


mZmZZzZxZZ^mScoGOIzjZZ 
£gg££Kaaa-S5=»£H££&g£ 
coZZcctKXXKoiKZaJXtBZaiZaa 

Zzco^ZZzccWZXjMmzZccSz 


acDKZZxxMZZxZZZccoiZZc 

iS^SSrxs'Ss'jbbigccc: 


■3-3 

ll| 

1*111- 

Wdmm! 


,  i  a 
--  --- 


a 
a 

!—  o 


■  «>»  .     £  «  :  :        S 


!l-s**ss= 


l«^«««*, 


3  /-  ~    ■  ~-  -t  ,r-  s  -  v-  s  ^  =  -  -  —  -I  ^    '  ^  3  -  _  c 

i£a£aaffia£ixa^ffi)-;bsC^xifi£Sag:  g  a  W  Hod  o 


°Jo3odddddj& 


6  o 
OO 

60  M 


Qfl 


IddS 


o^|=:pJ3--cQcDaQ(aOOaa 


:o 


,    o 

to   i    ;    i    .  so 

S  o  o    '  J  c 

—   g  M  M  o  O  £ 

""  c-|mc 


5  j  i  a 

loll 

He 


[66666'^, 

;ooooo  USg 

|JJJJbobo§ "^^« j  j 

I   O.T      .     .     .  t-t-t-J-t.  —  —  —  ~—  "• 

idO      •"     "  J      "     *  C    O    C     3    3  ,5  .-  .»  'Z      , 

c '"  '£  'E  'E  'C  O  O  O  pc  J3 


g  o^-E  c  as:--3r  =w^www  ii;c  i^^^  otBtB 

feS„pS  =  i,r.-,i33333rr:-r22^s.>j 


j>«3>>  o  Sc'o<i  C  C  h  i1T:=-;33  1  =i"l  oHfe  «a 
OMZZ^<OSHSSSSo2!»Sa3G'fcOO^^^SC>HSS^a3EHOOOOOf-'hHHH>>>^piK 


•-■r<OOOOOti 


34 


i  w  -r  r-  o  c  c  a  x  io  ff.  -  c  «  *-  o  • 
.  -r  cc  —  -r  e  i  X   —  —  —  - :  =   X  99  t  -  s   - 


—        /  -  r  i  •  *  /  *  x  r.  x  /  c  cr. 


i  -  r  r .  y   x  t-  —  i  - 


■~  ~  — -  ir  — ■  i-t  r  -  vr  —  -r 


£^<$: 


c   ;  >>  >   ;  2  £  £  £  £  >■  I  =  5  =  =  5  £   :  >>  g 
as  g  S?  :  £.*."."-"  '*."  £  £  £  =.£.-  ?  s  =. 


155  x.  a  a  a  |  S.^  Q.O  £  g^  : 


,o  xSiS:-  «  5.0  _  x  n  h ; 


:  2  -5 1 


'.  -  .  -  -  - 1  : 


—  ~  =  ~  —  ^i—  -c 


'■si 
26, 


O  d 

.8 


.  X 


. -C- 


-=ix- 


.a  a 

;oocc 
,  X  X 

-  •-=  — 


.H 


oa^aa  gaa  o  ^a-s^ga^aa"?  5r.aa^>aa  ^a  t  .^^a  g£«j 
a-sa^^a^^a^^aa-egraais  iajjis^aa^a^^aaaais  SS^aa 

1h^7Y,y^.'i-Y.'v''-'f-''y  '■'■  !■  i-v l/,"*?;IBzZzi»z<»z'»Z«izZa}ZZi«a! 

a^aisaa^isaa^^^is^aaaa^is^H^aaa^a^geag^gg^a 

iZffiffifflZtcZccZccZtCfflZiOajZZ 
:oooooc;c:b:brb:b:b:b:b:b:c:oo 
icOCT!aMC^r:x::  ri  ?■:  r-r  f?  co  coco  coco 


dd-o?-g^«s 

=  «^  £  I  g 


Sb^      -n  S     •  o  c 


TgoeKt 
d  °»--S  rnr 


x  x  >,  : 


a  o  j-  u  ^rn  o 


HI: 

I    d    OM 


HH  (SooO  a  '■$■•%■<■$.  agigccaoaaaai£aa-i>3"aHP.3c^d6aaud 


o  o 


o  o  o  o  o  o  o 


1  o  o  o 

:ooo 

',    M  6C  M 

:  c  c  c 


§0000 
o  o 


d  d 


>__<__^__.<u  o  o  p  ^  fc 

;5ooo6o6ffl(SfflBOQffl  %  g  M  8232 yrtW 

!  d  e  a  a  d  d  c  scOOo  o£  o- o.  5.  a-q ^ ^ IX _, « 
<  ~  ~  ~  ~  *5  -e  ~  '5  2>  2>  f,  9  "2  ~  x  x  x  x  I 


0000 

OOOO 

;252SS!!iJJJJJJ5^ 

j^=3^^^-e  S  S  S  6 


"^  g  -K  - 


35 


'==    =    -  —  == : 


i  ?!  ?\  CO  Ol  CO  CO  o  \  fi  «  ;  I  C 


O  V"  —  ?'i  >0  >~  -"  ~t        r-  c:  V  :r        b. 


>.  a  £  =  I  i- 


r  a a.  a -  -  :"  i 

■g I  §  g"S  |  g  § 

[3  b  ~  =  ^  =  =  b  r  x  s  r  "i   -   ::  i-  =  =  ~  ~~  3  d  b  £  >.  b  >.  d  3  -  r  r  =  >.  ~.  r  r  -  r  ~  ~.  -i  =•  -j  d  = 


5^f  !j  :     nt-'ir  i  ■  1 1 1 1  ■(■  >. 
O  a 


■x-CiOC-rctci-; 


gg   iS 


a  |a    gas 


Z  x  x  Z  x 


:  V.  X  'f; 

■IIS; 

XX" 


xxxZxZ: 


;zzzz- 


X  X  X 

X  X  X 


sn^ 


osJIa 


<s 


aa    'aa    '    '    >  '    'r"i    '    ' 

- £ Z  x  x  J  x  x  x X  Z ZZ^.ZZZ -  X z  -  x  x  z •/. -  -/_  -  H  x  x 

^aaaa^aisaa^isais-Saa^ctW^HcSH^wW^sS 
x  x  Z  Z  Z  x  Z  Z  Z  Z  Z  x  Z  Z  Z  Z  x  x  Z  x  x  Z  Z  x  x  x  x  x  Z  Z  Z 

J-  ZZ* k  x  x  * z  z x  z x  z Z  ^ x  x  x  z  Z  Z  Z  z  Z  Z  »  z  Z  Z  Z 

r^aK^re^F^^^^r^^^rera^tf^a^is^aaisis 

.-.   -    :    :    :.   :    I    A  r    :.    -.   ;    r.  .-.   : :    :.   r.    :-    "    : .    '.    r  b  b  b  b  .-.  b  b    z    z 

Z  x  x  Z  Z  Z  Z  Z  x  x  Z  x  Z  x  x  Z  Z  Z  Z  x  x  x  x  x  x  x  Z  x  x  x  x 

c  i  ;  ;  b  b  b  b  b  b  b  i  b  c  b  c  b  p  q  =  b  =  £  b  b  b  b  b  b  b  b 


5Xv 


:    c  £   r 
C   C'b> 

-OX    . 


<  =x 


!-S  §  |  3  g 


o 

s 

3      I   O 
£-*-3-c< 


a  —  — ' 

si  5  =  ;^a  I  l  II    ~  1'  cf-i"  £•'! 
-=i_c^a  =cccc_^a^ia^c-; 

a  a  a  a  a  c  =  -  2:  -  ^  ~  -  x  x  a  x  s  s  r  2:  x  x : 


£&ccm£0&ji<£«°B 


iOrS 


JO 

►So 

Gjj 


;  i  ^  _  a  —  r-  a  O  C 


ra?£5i;aa£j^yj5jJJ 


2 "700  tOOOO  £  «  ■„•  -o 
b JJ 5 c  =a  c  c  c  c 


xx O x x  x x ^  w  CO  CHL/ceOatS! 


-  -  £ 

:  £  £w 

:  §  S  r  S 

:    iT 

:aao 


36 


is 

o  § 

8.3 


ss 


"CC   x   x  i   £J  5'C  «  cd  m  m  i 


=  =  =  iO  C  =  O  3  =  I 


&  8H~Ei*&5H&£5 
■r-  -I:  a  s-  Z  Z  oe  -  2;  oo  oc  - 


;[BZZccKtcz'''-MMKi 


MZG 


"3  —  ■£  t:5'5  §9  ;  c  a  c  c 


CD 

6 


M  to 
G   C 

iNN! 

e  c 

j   j   jd 

!   !   !  m 
i   i   i  a 
!  !  !"3 

Oil  &  Gas  Co . 
Oil  &  Gas  Co. 
Oil  &  Gas  Co. 
Oil&-GasCo. 
Oil  &  Gas  Co. 
Oil  &  Gas  Co. 

QO 
SE5 

ith 

ark... 
lark 

il  &  Refi 
ark 

E    M 


Hf4««j|||  11*111 

OOt»oiOU-?u£w£t£ffiS 


37 


)f-         — COO- 


•ra  :o  r  yi  -  -  O  ii! 


5'-DOHOO«©C 


;&  ;fe  ;^ 
'S  is  iw 


i£z^  :| 


:^=r. 


*** 


•s 

2 

"8 

2 

■M 

1 

Z03 

£ 

as 

**: 


:*£S 


ot0ZZzr-(1ZZZai[Bcc 

•a.  S  o  o  b  —  z  =  b  -   .-  — 


8 


i^ZZ^  J«ZZZZco 
jirabb  JWbbbbb|-f 


■     J? 


—    H 

sl^ffli 

*=  P.  .'.  w  r! 


IS 


."Sic  S+3  3 

C   S     .   S  —  .2.3       '3  O   O        S^ 


<5C 


oj£    3.2   4)   O   > 


4  s  o- 
Qjd; 

A  c-i  <i  C 


3S 


«  W  «  m  «  re  ^  ^  ::  r:  :-:'.?:::::::  ^  ??  M  co  «  M  c 
oookm— i  o  a>  co  c  c  cc  ^r  c.  rc-rr-^cc— "qcwcjjioO' 


ONiCMf  «5«C 


|1 
£-8 


5 

"«£?, 


oSz; 


■m^vivif 


ZMSwZM2ZZ2;2;2;Wt»2ag5i5r2^Z^m2:gMw|M2tBMzH|z^a2«2^g 

■j^e^Haii^EE^S^^^  a^ZQ^a    ^    «     ,z^zz 


:    =   i.~  .' 


^coZoiaitBcoajwZZo 


iZ2cDZZfflfflZZzZfflZZcoZtetBa)ZZ^" 

>  o  ~  i-  cr;  ~i  -r  :c  :r  :■?  ~  r-  ~  rj  —  —.  -r  -.r  :r.  -r  —  u~  —  o 


alS*iw-a,2t:J 


;  jj*  .*  .*  ^  ^!  ^4  -^  ^ 
0=fc§fe*>.O.a.C.Q.CXl.fl 


""""Held  iSiiaii! 


.  a)  o 

a-£  -g  a  a.  a  a 

C_D_C  c  °  c  ° 


8rilJl66a562112222 


u«uu^«00ooOOOOOO 

^.PHCHPHaidH^eHpHPUCL, 


.  _;000£0  m  a 


39 


CO  lO  »C  »C  i6  i-O  io  >C  iC  >C  u~   i.~  ..7  iC  >~  ■  "   .  "   ■"    -  ~   . 

«HNN«ON»NHNOHrt3-(000«t 


<«wtOCOO-«0005MFHMO(DOCOir:t,01N--pHO)iOH03(NNSN 


iSS^zS-^Sz^ggs 


£=r 


Z  ,a)Z;a:^22Z 


|z^z£ 


'ZZM 


igZHZZ^gzgzZZ^ 
;g:zS:ZZZZ;|zgaJOTaJz5 

-  -  ;=  - 


z -'-£-'- 

7  =  ?■  ?  : 


7.  '/.   /.  ~ 


;aS£a 
izzzoj 

l^zz* 
:a£a? 


ZcdZ     H 

S%z* 


Szzr1 

azSf^ 


lm^mmmZZmmmZ.'Zmm'i 


)  O  O  d}  0  1 

Hi  ^  qj  1  aj 

Ikkkkkkk 

^2333   =    3   = 

[5  ^b-Sife-c-c-c.' 


QQQ 


mm 


a  c  c  c  c  ti 
000000 
-  .2.22.2.2.2. _- 


rO  M>  IO  <- 

Z£_?*_  M  M  M  Mg 


^^aiz  -s  5  &  ^  is  sT  :  : 


,j  a  s  a  a  3  a  r  j;  tj  L,  0  ;_,  ^   -   -  ^ h^-^-  — r^^  —  w  oJ  S  n 

2  o ^  <-.  ^  <-.  ^ -g "£ ^wKKKKhh  g  s  3  5  s  3  3  o'Sfefe 


=***s 


—  nroooc  —  —  ~  —  —  — ,__._  —  :cO  :  z  z  z  z  z  z  z  z   z  z  z  z  Z  z  z  z  c  o  o£ 

§5oocoo  §§§§§§§§§§§  |oo£oooooocoocccc:Zccccco  ^IJooooo 

Cm^^V^^t"vi^— •'—"—'■— '  —  —-  —  — -  ^-  —  —  -^—  *7*7—  *7  *7  *7  *7  *7  *7  *7    /.    .<■.  *7*7*7   /  —   "   *7    --  *7  *7  *7  ~r      ~  "7  *7  *7  *7  ~*7 
^  =  rrtrs^:^:^:^3jSj3^5J3J2J:-=j=ccCocc:cc:czcoco:o::occ—  bscccoc 


40 


Q.2 


ifiiCiO^iCiCOiC*- 


—  —  ©o~-o©< 


)h.0l-*O*tN(N(NNO5O50005»fl 


St 


*jg 


7  5z5z£zzzzz!gzg:f5 


££ 


** 


£{£ 


;S£: 


y/.A 


^2gz5°pzg| 


&£& 


z^zSz 


!gZMgZ«< 


:,x^ 


HM^fe^^^^^^ggH^gg:  g^gdKBEHsJooHSiSs 
}>MZa2Zcoa}coMZZZcoZg~:Zc«Zo3ZZi/jZc«Z;y2i»Zc/2o2Za!03c«wa! 
3g^cooDO!Za!coa22ZZMZH5a!ZZZZZzZa!:«:BZiM^coziMt»gza3 


■82 


3,3  o  , 


JllIM 


as 
fid 


0   C 

_g^tJgdu^t^iQK^oE< 


i.!Bt2|^|B:-H-S|<,|Sgg-gSg6-Sta3" 


SSSf2Sfefe<OQ^i£O^^WO^JSJS:6dw-<WO^W 


41 


)00'-tDMONClO5CDNOO:Q0N»^'(NC0t 


j  u~>  us  »o  ic  i 


HD«t0*fM--NO0)O-HOOC0t*ON1,00-ceiO: 
3  O  OO  C  f  C  N  C  iC  C  -  C  C  Ci  C  CI  f/   -«  f  *T  1-  OO  N  c 


:  i"c  io  '6  id  >c  i'6  »-~  <6  <c  >o  >o  « «c 


-  —  -r  -  .n  o  o  ©  ©  ©  ©  c 


?z" 


'  S    .  Z  o>  ,4  ^  oo  £  Z     .  p:  — 


,iA»u52. 


~-J^"|J|£lJ*-|"^i 


'-£*';. 


c^^c 


^MKSgtg-ll^zl^lJ 


iliilili^ylfelzfeii|2J^iiil|i|ii|S|igiii|i|l 


oo  oo  c  cr  ~~  ~  3:  cr  rr  "—  O  O  O  Ov  o  Trr  er.  w  —  O  CI  1  1  ZT:  Ti  '--.  —  ~  :r  w  ~  ~  o  o  o  ■. 
?ccn^r^-^:-    "  /    —   -JT  -J-  •-    ■-    -^  •-    I   -   :--     -    -  -  -"   :-     ?     ■   "     :-   :  .   -. 

cc  cc  CO  CO  re  cc  re  re  CO  CO  cccM?:p:crtCCC  'r  cc  -—  --T  -—  --T  -r  re  ce  re  re  re  re  CO  re  re  : 


otZZmZZcoZccZ 

oooobooo'czo 


a.gs.2 


Sm^g^^S 


iid-aojll  i  rl^l?(?llllifcila«s9l^^33  i 


K  a>  a>    ■=fc^fc 


HPHrtaSamoac^pijcS^QH:^ 


oo 


sad-a-a 


PhPl,- 

■8-dO  5 


Sd°  SJ^  S  «  c^^.i^ii  =OSOOOOOOOOOOr  t.  u  u.  „,  5--<<^-oa  --„  p. 

o^§  |<e  so  j|  |J3J|8g  a  a  g  e  e  £  s  s  £  £ |iii  l^-^-^J 


42 


It 
G.2 


srocccccOcc^MC^c^ccrorcrcrt  rt  re  "  t:  tz  "  r-  r-  :  ■-.  _—  --  *■-  :t  re  re  r-  ::  r:  ro  ^  ^  « 


O  c:  o  —  o  ~  —  ~  ■"-  q  -    r   >   >   ~  r  fr.  ~  —  %r  q  q  ~  ^-  —  ic  :r.  -■--/'£  ="-  ^  j 


Sag  igS 
gzg   iggf 

zcoz;"zcoc 

cocococoooZc 


'Kay 


6*?   .^Z3  6 


coZZZZooZZ 


;z»zx 


x^l 

_-- 

GOZcO 

ZZ» 


ZZ    .g-c 

coZZcoZcoZZZtnt 
2;2;fflZZZZZtBZ 


■Jp  10    '  »o     '     >  jJLj  ^f.  »o  j 


SZcococo^g; 
3-McccoZ  ,; 


-R    !    ■    .00 

:5gSSza 

■Si'      '   U50P 

j^zzZcig; 


o  o  o  oM  o 

Zz^^Im 

Z  co  M  co  x  Z  x  x x  x  73  Z  co  x  Z  x  x>  Z  to  co  co  co  w  Z  m  co  co  co  a;  co  x  Z  CO  03  Z  Z  CO  Z 

k  k  ~.  k  k  k  k  k  k  k  k  k  k  2  2  2  k  k  2  2  k  k  k  2  2 2  ^  k  2  2  k  k  k  k  k  k  k  k 


bgibibbbbb  -„  '—  b 


zzSS!» 


o  o  o  o  o  o  < 


:  £  o  S 


§j'|^  IIjs  I'll"  J  §K  I  SI 


"ss-SGft,. 


-  .Its 
"^  £  °1""^9  cQ.Sq-|q^q 

co^'ch'-;oS  z  dciC  h60  C  s  o 


\:>> 


iC  iC  »C  C  <C  'O  i^  iO  l*  iC  i 


;  io  ifS  i--j  ic  i"c  >6         iii  iO  »C  i 


iSS3 


•  c  -   >~  '-  -:  >r.  —  —  :?   *    ■  -  «o  - 


■  en      ci»o--oi*— ooi  —  10- 


:^6 


■Si*  feu 

— r  '-£  - 


ZZonCCS 


;£- 


i^/'. 


:  ■  :  iz^i"^  :» 
:  ;  :  :=r:zz£~ 

2  t -;  -  £  u:  i:  g>< 
ocg^  ^gogoZcocogoZg 

7   ■■   '    7------;^:  : 


,s. 


ST 


x'->. 

77> 


i<8  I  i  i  i 

r  o     Z;«:,.,KSa k ^ %, a 
;>     .Z7//-/.Z/.77. 


£*   &ftl* 


S^tj 


■a  ci  x  o--  4 


x  x  '*-'  ^Zz»«m« 

X  X  Z  X  X  X  X  Z  X  X  Z  /.  X 


:e?^?s^^^-^?^ 


:  x  z  x ;/.  -; 


<Z    oaxix^zzZ^Zx: 


; x  ^  ZZZZ  x x  x x  x  X z X X  x  Z  x  x  x  x  x  x Z x 

:b-;bb  b  b  _q  b  b  b  =  =  b  b  b  b  b  b  b  b  b  b  b  b 


3«7N  >> 


^"£  s  ~  ^    « 


E 


§■5 


~  ~  -2  —  '-.  ■-  t  z  u  r  2  X  '""  >■  a  ^S-cS 


^55 

cccc 

sSSlo||S||55b;Jl.y^I||i  j 

iill?slil11jlliiliii  i!ii|«i 

SESS-S'    ■  -2  ~  ~  -2  "B  "=    •  i:  .5  _j  ~    .  e  _  c  —  -3     -3  -  0  0  =  -  -  c . 
ICSei-SK<x/.<«~3r^^OtH2'<::-«     -,xxx x- 


c  a   ;   : 
SSjJ. 

aaas 


I  |1b  a 


44 


.-"   —   :•-  —.  —.-  ro  "-  '-  :-.   r-  rr  r~  r:  :~  ^^?:r-r:?:xrr??5cOrt«: 

MMXf  OiOCC l«»t*-«0NO00X^!DMXKCTi-OO: 

BOH©OaNHOOC«3«OONNtO©NO)N^COiOC»COC 


I! 


i  =  —  ■ r-  =  : 


i  caSSS 


^•> 


z^^"«?z 


£2g;g£ 


egg00** 


jg^sj§iii|^i^-?l 


£*'.££  ^-y  ^:a£  •-'-' 

J  ^  Z  Z  X  Z  M  X  X  Z  x  x 


—  U3 

Z2 
z™  d 

li-^.x 
xx^ 

coZZ 


^02  02    ' 

Zz^^fflZZffl^z^Z^oQ^tflg^fflOiZZaiz^z^g 

=  =  .-.  .-.  ■"■  .-  -  :-  ■"  ".  :■  :-  ■"■  F-.  ::  T  .-.  7-  -  z-  =  i  -■  .-  -■  =  ~  -. 
ffiKooffiZfflfflZZffiZKZZBZfflZZZaitBZfflZKZai 

b  b  b  b  b  b  b  b  b  b  b  b  b  b  b  b b  b  t  -  b  b  b  b  b  b  b  cs  b 

!<!M  n  T-~.   -■-  fO  OS  -~  T.    -MCSC 


c  c  c  c    :«s4s<s 

..c.q.d.sO1-'  g  g  S  S  Ss 
•  o  o  o  o  tiS^sa  5 


K.|2xX^wM 

ZmZZZxZZ 
ffit»ZZZKZZ 

3  P-  b  b  b  =  b  b 


o 

1 1  SO 


15  35?  fir 


CCS 


.  O  O  O  O  3     .    .     .    .  5b— .^  ■  v    ■  ^  n^r  w.C  h      — i  " 


o<;ou 
o  |ww 

—  a  5  c 


i:> 


SS33 


:  Ir:  io  io  to  <o  »o  o  >o  i.6  .o  .0  to  <o  <c  10  «6  »o  »c  <o  >o  to  16  »o  «o  i> 


>0>  —  OMOr-100— <0: 


:  .  -  .-  .7  ■  "  ■-  >6  '-6  '6  t'o  to  io  io  1 
I'^icotOiO'Mrcrc-r-nO-t1'^- 


—  tO  I  -  <0  ~-  ?  1  T  J  —    V    C   '  I  C 


iii 

«  X  -j;  -/ 

=  'z^ 


^  j^^««  :S«|^^I 


>>>i^g=;£i 


>£ 


5*Z 


I  X  x  "/-  - 


iZZ"ccaxxx  /.  xxzxZMZZZZZxZZxx^xxZZaiZwcn 

uiSr^tS  a  °  o  o  o  a  or?  oM  oououooooouoooooooo  om  ouoooooo 

ij'T?:^-:^::"-:?^  -  <  -  ^  ^'  - '-"  -  -  ?■  -  -  -  ^  -  -:  -  --  i=  - '-'  r^is'^  =:£':£  :£:=:; 
z  z  £  -£  x  Z  x  g  z  z  x . '  x  ^  x ■  z  *  *-  Z  x  x  x  x  m  z  w  z  z  M  M  z  *  ^  x  x  x  x  x  z  Z  w  z  z 


X  z  z , 

^  Si  =  : 


a3^^^ZZZxxccZgZZZxZZxZZZZZxZxxZZxZxZ„ZZZMMZx!M 
cc  co  —  c-t  --1  >  o  '^  r 


;sggss§8? 


ir'ooooo  — ~  — 
!§2S:gggg222?5t22 


46 


sa 


:  io  io  »o  »o  if:  «o  'C  tr:  ir:  %rt  Ir:  -r]  ■>;  .c  i~  i"~  >'~  i-  ic  'C  ir:  i~  .c  i~  i"c  ifi  io  io  to  iO 


.fo:KO>-oc 


^-(OCC—OXt 


■  —  Tir,~i 


I~  l~  O  t-  f  »0 


^0?-'S$g?'iS^^^ 


sssl* 


;z^zzf 


>  2  -o  - >  £ 


^llll^|)||l|^«2|||^|^=^|^||22|?;||||lii?| 


jzmS'/..^/.^/;  A -/.  -z x  x ''-  ''- x  z x z z x z 
'  Z  Z  co  co  x  Z  x  x  Z  x  Z  Z  £  x  Z  co  x  Z  Z  ^  Z  rp  ^-  ."  z  x  -^  x  Z  x  x  Z  Z  x  x  x  Z  Z  co  Z  co 


•  Z  Z  Z  x  ^  x  x  x  x  Z  x  xi  a  co  Z  co  J 
Jj  "'ZcocoxZxxZcoZZ 

5  s  a  ^  i  ^  ^  :!  -I'  ^  i  2  J  f  i  2  2  2  a  >  ^  i  .=i  is  5:  :2  is "!:  £  i  ^  ^  £  a  ^  ^  a  a  ^  2  i  *~ 
ZxxZZzZxxzxxk2zZxxzx^x^x^kz^zx*zzz:ccz'J'-zzZzz 

!  5  3  5  m  2  es  so 


•  ^  —  -  Ji  h  -1  -'-•■:,-  --  S  ;.-  --.  r?  H  r^  -  « 5°  • 
;zZcoxcocoZZcoZZx^xcoZZxZ^Z^.Zi; 

100000=  =  "=  =  -  -  o      b  0  b  b  b  o  t~  c 


=  _  ;,  X  •_ 


:  O  re  o  "  O  < 


'c  c  c  =-"" 
ebb 


?*«§* 


1  jl-S-lsii  ill  iIai^i^|-ga|-Nl£-^jil5|3|^ 


&:ooffl^HwRii.u^  L|a  p^s  5-^i^j  goo**  |-~~m1iKi-H  £ 


S-ra 


•oooc 


cooco   :   ;   :   ;   ;   ','->   ',  o   it;   !9   !—   ;coooo 
"5§ooo|  j  ijJl'l  go  PS  t^oc  fcco  So  J  JSS. 

.£.=  .£.£?.bbbb^  £.-^KO~g  i-5.£.£t:.2.£  £.2  t?  ^6.£-.£; 


".Si;  _ 


J^^K^ffg. 


>0  1 


HHf-r-HxSS=:SS-: 


;KCZHJ^SHHHHHUHHpZpCHaHiS£: 


17 


s 

£ 

S 

ss 

icicOUOtCiC'OiOiriiOioioioioioicioioir 

s 

ii-  io  io  »c  »o  «6  »o  «'c  «o  >6  io  »o  »c  io  io 

O  ca  --  O)  »o  o  r-  re  m  *o  c-j  i~  -r  eft  t--  oo  t--  r~  r-- 

o^-aoiotDxtDt^oowroaoi 

"■"" 

.            •            •                      „,„„« 

o 

fiOiO-in-.o--f;Tr;-ci3C« 

looresco 
—  c:  >o  cr.  ci 
c  co  cn  t^  tO 

—  i00500c3iaiCOCOt-1,'NtOC<DiON»OW 

irtcoooioc-iaoaotoro-rcct-     .  ©  «  oo 
■o*rioc.--T  /meat     '-riflo 
050si~CMGCre-T-ccco-r:o<c     ,-r-r-r 

ct  n  «C  cr.  —  cr  p-'jdwcwk  re  —  re  :•?  :■?  rr.  r 

d 

iiiiild  ii  yjsj«^d 

£ 

1 

z 

oc 

Z 

z 

OS 

cSE  SWSE  Sec.  11-10N-1 
c  NW  NW  NW  Sec.  12-10N 

NW  NE  NW  Sec.  12-10N- 
c  NE  NE  NE  Sec.  12-10N- 

NE  NE  NE  Sec.  12-lON-l 
c  NE  NE  NE  Sec.  12-10N- 

NE  NW  NW  Sec.  7-lON-l 
c  NW  SW  Sec.  23-10N-10E 
c  NE  SW  SW  Sec.  25-10N- 
c  NE  NE  Sec.  26-10N-10E 

NE  NW  NW  Sec.  7-lON-l 
NW  NENW  Sec.  7-lON-ll 
c  NW  NE  NW  Sec.  7-10N- 

NESENWSec.  7-lON-ll 

NW  NE  NW  Sec.  7-lON-l 
c  NE  NE  NW  Sec.  7-10N-1 

NE  NENW  Sec.  7-10N-11 
c  SW  NE  NW  Sec.  7-10N-1 
c  Sec.  34-11N-10E... 

c  NE  SWSec.  12-19N-2E. 

z 

5 

is* 

~  "  -, 

z5 

MM 

Sec.  19- 

N  VV  Ser 
.  2-8N-14 
Her.  26-: 
SWSW 

330'W  NEc  SE  Sec. 
330'E  SWc  SE  SE  i 
3S0'E  SWc  Sec.  36- 
330'E  SWc  SE  NW 
530'E  SWc  NENW 
990'E  SWc  NE  Sec 
330'W  SEc  SW  NW 
990'E  NWc  SE  Spo. 
31S'ESWcSE  SE  i 
330'E  NWc  NE  NW 
330'W  NEc  SESEI 
1225'W  NEc  SE  Sec 
840' W  NEc  NW  Sec 
330'W  NEcNWNE 
330'W  NEc  SEN  W 
330'W  NEc  SW  Sec 

=£g:ga£ 
ZZwZZ 

;£a£r.£3: 

210'W  SE 
2()0'E  SW 
70'W  SEc 
400'W  NE 
J30'W  SEc 
470'W  NE 
70'W  SEc 
405'W  SE 
330'E  SW 
330'E  SW 
70'W  NEc 

ro'w  sec  : 

30()'E  SW 
:l0'WNEc 
80'W  NEc 
300'W  NE 
200'E  SWc 

250'W  SE 
330'E  NW 

330'E  SW 

ffl^Z^Z 

990'E 
33o'W 
330'E 
330'E 
175'E 

ZZooZw 

ZZZx^mZZZZw  —  Z'mk^Zo! 

k V. y. v, ,. v. y. i. y.  r. x x  x  to  cc  to 

bneb-    cb«bbb-    c.    c:.   be 
—  c-i  —  »c  3  —  y  —  re  re  err  —  «c  ~  re  '-r  ~  cr  c 

bb  bob 

c 

bbbb^bbr-tobb^ebbbb 

co  re  re  x  c:  re  er.  — —  re  ■-  f  rr.  re  --  o 
co  co  re  re  lo  re   ~.  s  i  -  re  --C  ^  cr;  co  co  co 

o>cococo  — 

!N(M'NtDIN»-*nn^»«-5'--0-'C 

g-o  §  S  > 

s  S  s.  22  • 

•S3  frSH 


s10  JSJS  ;   ;°3.S 

C~    >    >    >    >ei        ^   p~«ri*SSS   t. 

K^cBt»c»wffi£aHffiE'WGKCCC£ 


o        -, 

If  ~= 


|jjj|3 

Hhh  d-g 


,  g  a  c.  &  a  &  a  &  =. 
oSooocc=  =  —  Sr:ococo 
OOOOOOCJ  cj  EOOOOOOOO 

ooooooc  =  :^::cccocc= 

S  I  ^S2  "  t:  S  ~~  )\  r  L  f:  ?j  £J£  £i„ 

-^  n  n  n  n  ft  fttr;-^  .ocftftCCCO 


:  -  : 


ZZZ^i?iii:--:C 


4S 


2& 
02 


io*/5»oio*oioio      u3ipio>OiOioioieioiouio>Qifiioia*oupnioipipiPKOioM 


)t^CN)^H<C)(O^H^^<M<r>iooo'*cocc>c^cccs*-'io^^eoTj*< 


J 


§  izs;z 

CD  P  ,A     '    .A 


ZceZgcG 


;SfcfcS 


/''- ' 


"tXJOQ 

ZtBGGZcocBcfl 

£cpa|g| 


;Z    Z-^SzZZ^;, 


•      o*^^  cj^I  cjS™  D^o^ 


a='Voo'-o°S°Z2;a=& 


eooooSoo; 


.000  —  0000" 


ZZMccceoaoj     mZmmmmZmmZZZmZmZZZmZZZZmZoq 

ooo oooo   oooooooo^i-  =  0000000000000000 


:i£ 


a. 


?-:i  §*>,-*  a 


:§i^ 


?3  .  .  S  ^oo^^oS 


CS.2.  CC  >  3  a  g-o  S  o  fw3 


Si* 


-S^ 


io3 


I'.l 


» lO  i©  U3  <0  *0  iO  O  .-:  16  16  »C  >6  O  i6  io  io  *0  lO  iO  ic  *0  ir5  irS  io  »0  iO  iO  iO  iO  io 

I'^OOOONr-OOi^NinOWI'r-NtDOt-OONCOtOCCONOt'-QO'N 


h  lO  Tf  lO  CO  lO  t-i -t  N  ^h  t 


)001<ONNN^O>N©i 


|l||gg 


*  i£fe5&^ 


o  — o  —  ; 


!  igtq  ; 


:^-; 


&H^^^HK|H-|K^K^^^a;saj|KaKMjs^is-saap 

rcMSSg^wZz^ZZ^^Z^^ZZ^Z^zw^wz^ 
c  r  -  -   r   -  r  =   -   -   -    -   -  .--  -    -_    -    -   -        -"".-- 

ooooooooooooooooooooo  —  ooooooooco 


"?   '   c    '«"?  °o  ti  u'T  «W>  o  J  d 

g-^J^gw^rj^z^zM^cg 

~tBZM<»^Zt»z«^ZzZZ;z;a2 

gHH^^  g>awa ga^S^a^ 

GoZZoiZcOMZieZtHccZwZtaZ 

H^a^&^aaa^aaH^ 


T3  I  C* 


<J 


i<^l 


"SH„ 


3.2  ¥-S, 


JtfT 

hJosoa 


1 25|-U 

ll§l.§l 


i^g^N^JZ 


I.: 


£ 

!6^ 


-§fl|S5|: 


^^^illgjHeaa^o 


'     .  (3     .   O  3  fl   0) 


<«^foW«J» 


5  «1< 


>  of; 


1  jo!  in 


Offl5K<So£c'cc^K£jaPQ<5!S 


'  o  o      3^;~a)   .    .    ."S    •  — 


:dd-§-3-3 

MMfl  c  a 

iisjjsiBiii — 

O ±3S,J.S  i  Si—  2  2  2  <= 


50 


s  a 


5iO*0*0«5 


"r  o  c  to  ©  tc  ic  >c  »o  n  n 


^?5 


ts&gu 


Joo  ooo^o 


ZZM2;2222o3|ZoaZ 


irsTirirsr^Sir^zssc 


la^cogagoig 


g  g&>H  gStqfs 

tjw^^Z^ZosZ 
Zaa2aQO!ZZ2o2 

coZco22;mZZ2 


g.se^ 


«*:.-§§»«  a    .Sri 
OHW^OOfeHo1o2h3«H 


:<  6<R  E 
'■wqO  o 


-  >• 


SO 


1=20-3  goo°  so 


OOO 

bO  M  M 

.£.£  £ 
'e'e'e 

<C<Ctc 
OJ  <B  S 

MKW 

c^gOOO|J 


pado 


D  ° 
.O 

BOSS  S 

H«:Qo2C 


o 

||oa| 


51 


ic  ic  «6  «c  »c  >c  »c  »c  ic  ic  ic  >c  <r 

awccicoxts«o^o*rr> 

U5i0i0  »C  »~  Ifl  >r 

ic  ,0  ic  .>;.  io  &  ;r 

•6  »6  ic  '6  >*:  ■!".  -T  t 

eqr^M-t^eoaoooco^-^-c" 

Nff)HO0)O>0C>IONa 

cj  c  ?i  r:  c  io  i^  c~.  o  x  ~ 

.»NO.O*B*»00M 

ci  c?  —  0  co  co  cc  — ■  X—  <c  — 

\Hi 

= 

1 

_ 

i    igK 

H    jgj    i^g 

iw  LJe; 

■0    !W«e 

-:, 

.; ;          ■  0  £  "? 

K  r»  vi  CO  =9  T  °P  "f     1 

K  x  ?  x 
5  <*    '  ,cr 

!l^g  IS 

«a'2r  Im™ 

1     '  '^.c    'CI    1  -v  if->  "?  '  7  in  ,1    1  — • 

^co~    ;S    Ip 

L '.-  -/.  r'i  ? ! r ;  ^ " «a  -  qq  x  n  5;  . 

x  x  x  x  x  x  y  x  x  •/.  x  .^  x  m  z 

aaaSSa^-a^a  ^  ;- 

a^rsa  ^-.-.^e  ^r- 

B^B^,a?  § 

sa>^^v?;^i:'^;S 

izz 

a: 

KicZK^Mffitc^aiZZy 

X 

00  GC 

X 

x  00  2;  a 

Z  go  Z  "  02  Z  co 

ZZaiffiZZieZZZZiBZffiZ 

>aaa 


^^r^is^^a 
wZcc&oxxxzZxz^ 

b  ^  b  b  b  b  b  -  —  b  -  b 

■:  i-  :*;.:  u  ::::  ?  f;::^  :: 
ZccZZZZZaiMZccZ 

b  b  b  b  b  rbbcbbb 


ZZzZZZZZ 


a  a  is  rss  >  >  a  a  a a  ^  a  ^  >.  >  a  js  a  js a  ^  a 

DO^S^gSiZlZOQJZjgoQggjzjliQScoSoOgai 


Ski 


bb.  =  b  rr^ssSb 


_< 

«a 
1 -' 
a-&^ 


^==3=-: 


^^-'rTJ-^^r  ^  5- 


K    H    K  "". 


iO-SQ.ifg 


2  _•  ^  g  — 


Ijjliiill1|5||§^lt  p£|| 


iol2 
2aa«g 


it 


£$o6WS^!li?w 


r  s   -/-  ■ -  0 


--<.  '  ^b  =  £.  :  -  >b 

1  n  aoWQWWSHoi 


J    i 


?  =  c'  s 

3-e-eg 
2  5  ?* 

>  x  x  O 


52 


iq  m  k&  »o  iq  uS  o  10  ic  10  ^-"5  io  u5  *o  io  io  lo  ic  <c  i~  ;.-:  i"c  ic  i.~  i-t  >.-:  >-:  io  »6>oo»oiOkO 

t*00C0tDCJOTP(MO«5'*CDiCOO0000»-i-00'*NNO01©'*<(NONWN^^ 


>^tCOOT  C 


SSrAwwHWoa  „oo 


WOO    i  CO 
t~  t~  W  r- 


w£Zw£«wZwmwZZw^wwm£$M;z;™ww^wzzw 


—  wZwwZt/jcowZwZZwZZZww   .wwZZZZwwZc 


zzzz 


tewoowZzZwoozZzzZ^^^^Z^H^ZZ^^^Z^^^ZM^ 


o  oooo 


^jwwwZZwwwwwZZZZwwoZwwZZZwZZZwZw 
ooooooooooooooowooootfooooooooooooo 


« .  -    o 


K 


iM&r 


o?K 


CfeWo^fHZO^WW^Po^CC^^hOwSQQOSfflw^HffiSK 


3<2c2 


HI 

a  S  £ 


<   oo?-v.. 


5   i2 

s 

u-2 


O90 


S  "  " 


-OO^.Er:-  EfcisSF 


sCJ 

.s.so  «  s 


;eo  .-  •  •  .-  -ccxcc  j,  3-g 
■    -EiSSi    •    •    •  S«  P 


wwCbwwhHw<K<d>-ifH6o^^jc5cbisiSJ£i£isdddoOO 


c  c  c 
3  p  a 

odd 


53 


J>± 


ic  to  i"o  «~  ic  In  ir.  ir.  ir.  >r.  ic  i 


;  ic  »c  »o  ic  i-f  i>;  »c  >c  11 
>oo*oa»eoo*CQ®»©e 

I  «C5©OCOC»^Ot 


O        iQ-*-* 


cSS 


*8 


roZ 


:w  ;B'gw 


!*§£ 


jZ^z^SZz 

iZgqgqZmZZ 

:^|hBH^ 
;ZZZM!»Z2 

IHHB^^B 


'*  «  ego 

~ZZZZ«2 


'gZZgc 


& 


»■  u  S  o  -sbb 
oaZojZaiZcGww 


."IBBBBsi-sjl-is^jfBB 
^ZZZKZ»ZmIt'Z«iz2;K!K2 


02     wmmw^^ww^wviw^w^w^^w^mw^^ui 

CO        «  «  cc  C  M  rt  «  ::  O  C  ---r  -  --   :-?  -   :~   -■  r~.   ~   :  :  '-"-  ""  -  "  '"  '" 


WK5zmwfe2;Z?t»Mtn 
oaccajanBGOiBaiajZZZce 

ZZZZZZzZZtnzwZ 
ooooooooo2c2tfe 


MMWMajMcoaicoZcoZai 

OOOOOOOOOOOOl 


a". 

O  c 

O  o 


gis; 


"Sin 


;-  gH 


-  c  o  5jj  £ 

as 


MessS 


^K  IS 


I 

O 

0.2,3  "  s^'g 


=  x ; 


IS 


§  «f-  en 


PMP-. 


lo 
oj 

=5   05 

o  a 

2  9 


1-J-Jo.a.a  io  c  o  c 

.05  05  fccc5  o)  c_;rn  — 

r5  5.ssso===^ 


g  -  -5 

.-S^Ph.B.S- 


i 

o 

o 

z 
o 

I 

£ 

I    c 


oflJIi 


S—  s 


B(S4WEHd<S^3ScDH 


54 


.SB 

3)    U 


:  io  ••":  '6  <~  irt  io  »o  io  ^  '6  Co  ic  i 


a>  OS  cr.  SO  —  O 


iSSS?SSS?S?S? 


i  -i  —  zr.  -  j:  - 1  =  'C  -^  -  ; 


>2c?  —  —  <=!!* 


H^s£gg££ 


a£gB^a 
2;ajt»c«ZZ 


MOacCZtBCBM 


2  ^    i  i  ^  ^ 


^IjzZZ^SSS 


-Sx< 


fc   1;    '    g   ^  c  ci'  =  — 

gs  gaaa ej gg 

b  =  =  -  S  ~-  b  b  ~ 


fflCQZtCKZZ 


—  o 


?  tste  —  -s  A  £ 


1  i| 


h||^H4sIIsII 


"M  >.  b  g 


c  >■ 


55 


j  kf5  10  »o  *o  »c  »r5  ic  10  io  iC  >o  io  »c  »'o  i 


)OftOH^ 


.'c  ic  iC  ic  'C  ic  'C  »6  »C  16  ic  i'6  ifi  >0  >C  >C  »6  iC  "*:  >C  'C  >c  in 


:  cc  to  to  co -r -r 


—  CT»  OC  COifli 


:sS; 


:=?*= 


?,*?. 


SS*iS»5»5feSs 


i?,^—^?,??,^ 


:!i< 


Z^gzgZ^Xxxx^zZZZZ 


ZMZZ«>ZZZZxfez!'J.»::/.x/-ZZZJ-ZZi:;Zffi,^T^ZZ 


;z 


ZZZ^ZcocowZ 


S»z^KMK^z,K?.,J;z^*//zx;f.z'^>5-//^-/.^zzzzz^zzM 

B^^^a^HH^K^sSs?s^3sS2z^^Sj:^asCi:a^? 

*"™z""" 


ZZmmmZZZZmZmZm^mZZccwwcoZmZ 
b  b  b  b  b  b  b  b  b  b  b  b  b  b  ij  b   -  b  =  =,  '.  I  ,'■.  ,1  5 


)ZZZZZfflMfflffiMO 


bE°ooooe 


Eli 


fcfcjE 


oj  s3  si  si  OS     ;  oj  i 


5  3n-rt    .«  CKJi-i^  »"o"a;  o  c  c  c  o  «■  o  c  o-£ 


c  c 


1 1 1  ^^cccccSdccaccc^cd^ddadl 

_  S S 6E6cc::c:::::c:ccc5c55co565y 

OOWO  I  =  d£§  S^.b^:?^  J|.£.S.2.£.£.2.S  J  j  JJ  j  j  j  j  j  j  j  j  j  j  j  JJJ-g 
.2.32  «  .SWSoaoo^O0^^"*  '^C  CC  CC  CC  C  CCC  CCCCCOOOOOOOO  * 


56 


■sa 
02 


■  i~  i~  .~  i 


Ortoiioc 


•  OOrtC1000X«0«'*OC 


'2gj 


"  O  BO  O  OO  SO 


- r-irt  o  oo  cti  c 


ZZZcficc 


Z^zZ 


6:    is 


r  ■•  =  =  -  =  =  2  2  s;  o  o  2  o 


Eg! 


2 

2|sbs 

I5S 


zdci 

l*Mz 


isi§;£§£§s 


•V7TT 
ZZf 


ZZZZcG.raZfflcocoZZZwccZai 
ooooo  ^bb  — o  =  ooo ooo o 
cmccop:^^?!^  —  re  r-  ro  ro  eo  co  r*o  co 

C*l*^CKieoeoGOcOC^Oi*-<COCOCOCOCOCOCOCO 


zzzz 


o>S  8  £:£££&& 
—  m  co  g  qq  as  Z  2  "O 

8ggteHg£teg 

wZZgcoZcogZ 

:zzzSzzM|w| 

--cocm^  —  m^co^o 
COCfiZcOCQZoaZ     . 

illiiiiii 


lea 


e  c  e 
WWW 


z-f 


ooo 

OOU| 

GOO'S 
o  o  o  S 
222>-5 

OOO. 3 


i*j* 


■3S 


2000000000000  ; 

§  ego  |bjf  &|Sg^«gr§  i^oooooooooooo  9 

■<  2  "  2.S  23.2  3rl  t-^a-J-o'^  dsooooooooooo.ga 

d2  =2ffl2£KQQ  s Z.  m  e.5P00222222222222l2 

*    .hO„'00    •    .DD,g  S'S  ^m  g  gOOOOOOOOOOOO^ 
s  «|ei,.3.S   ..3  S  .^  Sf  I  g  8Jj6  £ii.§_§.2i!JI  2222  SJJai 


3000 
'OOO 


ONO^WHOOiOOtDOOOOCDtOSl 


57 


5  O  O-r-r?0OOOC0Ot 
1  O  iT3  O  O  n  t  -  c  i  in  "O  c:  : 


5zz: 


;^ 


:/-  x  02 
X  -/.  y. 


XX^XXXXXXXXXtnXcc 

>'g^aHa^aa^a|aa 


ZZ 


Zee 


"gcoggx""S 

ta'^aoaitettZ-*^ 
Z^ZZZZZmm 


1  X  ~  r.  f;  -t .  '    ;- 


ZZZZ02ZZ 

wZZZtccetn 

ooooooo 


i-8  :s, 


j  :a 


o  o 


O  -  rt 


'"'2.2.2:2.2.2.2  no  etc.  J  ~  ~S  b""5r= 


KHtftfH 


5L^ 


£1**1  III?  sill0 

sSWWoB^oWWWMSSi-a 


^  i 

02        o 
T3      O 


UOOOOOOOOOO  ^  gg-g  j^d  ||  j^o 

ooooooooooo^fBM  oJJ'I'i'i  SS3 

J J JJJJJJJJ J  |o^1^dd«66^? 

1  •  •ISIISIISS"!  illgj*  I  §d  I 


is- 

ft 


il  iH 


fjljjjj  l|l#! 

So     •     •-;  =  s-  i"  jJsJi 

aJUKWWaoisQaOHiSQoQS 


58 


(3  J 


liaiotooi 


"fTO^OOO'*©MO)(00)»O^U5MtDt^NU501tOi 


■»■  00  <N  i©  ->J.  ( 


^ 


i^ 


^ZgZ, 


£§£ls£l 


;zz££z 


a" 


idszzz; 


g  8  is.  8  8t 


ZM^ZMMZZwMMZZmm£Za2;£;ZaiZz  o 

CO  cc  O  CO  c-T  r-  ci  :-  —  —  :-  re  r-   c  -:  -rr^O^nnco^ 


.ccZmZZaj^cOMZtcSwcciZajoa 


z|zMZZZ»g:2;ZZZ^a!ZM 
w^wZMWtnZ^MWiMwccZMZZZ 


!I5 


Si 


3  3mh"  a _ 


M  at  t. 


05  c3  t 


S  -jjjx  6^=2  2S«  8  *  b  ?t^SL^ 


shhhh  g  s^  g  OT3T3T3  ~-  ^aa33  8wv>  S-  E         5  a>  5  £  5  ?  6~-  flf,  a  c -S  5  8 

J^8  Etffg  g  81°  i  giijjii  Kli&llliftjj  gjtu  JJJ 


»,"  M  3  3  3-g 


}c§.§1  I  8  S-3  £ 

-  HH  iS  Jr  V  ^  S^   ©  M  * 


■£-► 


£.2 


o§  Si!.*  =3  =3  =§ 


aMS»„:OOaa, 


HccaaHJWMMfafefe 


SllllJJdSslllJilJJIIIJjH 


codccaJaiaica-^Wd 


59 


^OhOOhcoOOOOOh 


)  iO  ic  »0  *ii  *0  i6  i 


icooooio^hou 


)OOh«M00OiCMM"5Oi> 


MOOOlOiOCI-  Of- 


SSSSSgHg^gH^  ;zzzj 


SzSSSSz^KZtjzzzzgzsJ 


.z55c 


:.-:/_^_~,v    ■■^-_ 


:x- 


^Zk£Zx>mx=;zZxX< 
ZZkkwZZZwcoZZZ 
CCZ^Z^^Z^^ZZCOCC 


"Z» 

X  X  X 

«ZZ 


!ooS5Sb 


ZZZcctcZZ 
goooooo 


JZcc^gzzgZwM 
ZxtZZZx^Zxx 


H^ZZcfiajw 
"?  is  >  >  H  a  £ 

ZzoswZcbcc 


ZZZMzZ^Ma3C»' 


Z  Z  »  x  x  y- 
g  |3  g§  o>  |§  S  t-  e»  m  e»g  g  g  •*  eo  co  m 

n  x  Z  7.ZZ 


t»Z~2;SoQHZ 


-.  -p  cr  io  >c  ■-- 


3505  u  uH  ^3 

!3ggg-8:§|J.t 

r^  r/^  m  rr.  W  J*1  . 


m 


il 


10  »o  w  »ft  ic  ic  10  io  io  ic  10  ui  >c  ic  '-'i  io  ij~  «C  ■'."■  i:^  ic  io  »o  iO  O  iC  ifl  lO  lO  «5 


■«CO-H^H^(M^« 


'■^ONOJ'^aNai'Vrfc 


22S2SSS 


!__,*.-,  COcO<M<N( 


sss 


:^-- 


GO^«"S«M^co^ai£t»Z«;z;ZZg; 


:z~z 

wei  g  a>  O  c  "*?  g™ 

Z=,=  cca3cgaia2,^[»00 
ccroZZaizaiaiza!: 


?H™  li1?' 


igdteAg,8£*i!! 

ZZZt»ajt/2ZZG0ZcoZZ;z;GGwZZZtL|!»<M 


hh  i  i  ig9gw&q 


'GO  g'H££££ 

ogoZZZgqgq 


tn^GOaitcz 

OqOOOq 

^ZmZZmwmmZmmmZZ&owZm^ZZ^^ZwZZZco 

r  ■>: "—  b  b  c  b  b  =  b  =  b  b  b  b  _q  =  b  b  ^  b  b  i  - 1  -  b  b  b  b  b  b 


;=0  =  0  =  0002  =  CO> 


zz5s 
ss~J 

GOGQ       2 

■£13:1:3: 

ZZ~rc 

&£§£ 

COZ^Z 


OOlOtD 


g^z 


w  8! 


^.S^^W  g 


S«*8-B 


S-Bhwo  I 


.2   i   -,'  >>«-=vte.g 


hWiJai^oQcC  OOP  SSpH"Sffidt2mf5rt>>2fe  (Soffit 


O  35  o 

^■9-3 


I- 1 


61 


u;iOiO»fli 


«ioa>u5o^o 


CC^-HNWiOOC 


-  — .iox 


O'-OSOOOCDC 


ir-  %r  ri  s  < 


is 


wcoZmZ; 


mil 


boibb°b"gg° 


:^ 


ZZi»wajfa2;Z;2;z 
octB2;2;COMZa2CC'z 


MdB 

Z^«3ZZ-ZZ:»Z 


ooooooob>b>o 


izzoozzoozziz; 

soooobooob 


«"J*l*fl§5l 


fK-E^S 


*Si 


ill!  §  a  HI! 


.£  a  fi!a.a  i  a  s-S 

.'  ■■  ">-  it1  rC  nrv .  t  IS  SSM  ^5 


pqfflSmiJoQinW* 


■J.SO  ;£«££:= 

i  =3  £.»•  o  c  c  03  ojO 
.    .-S—  >i"3  3-CT3-- 


-8  iC   ;  c  t 


J000000005 


'III 


S-8 


lo  »6  iti  »c  ic  I"  o  >-~  '"  ic  iV:  L-i  ir:  Lr?  ic  »c  >o  » 
cocoa  Tjir-"-asc^ii--'-'0*-o*©^,wcn  —  c 


:  ■: :  :■■?  ?t  --■  ro  :■:  -  y.  y  y  Mco^MrocCM^MWWMro 

ICO-^COK^OifiOWXtCCCO-'MCOliCOOiCCCi 
■  r  —  t  -  r  -  y  y  —  ^  -Nt-"Ci-xci  ci  —  ~  -r  cj  —  re 
!  O  ~  O  —  —  CI  i r-  —  -t  -  :  ::   71—    -  1  -~  —  v-    ~   ~  r  -  "l 


£is 


£5|  i5  !  :wgS 

££;-<:»  tMgcocecGZZZZZZcfcXjZZZcc 


:*z^S§ 

§gS=Hgg£g 
cooacccoZZaiZ 

02t»wZc»ZZZ~Zt?o2a2a2ai«202a}ZcoZZa}ZwwZwZ 


ZS:5S^ 


ico^i 


a 


a-rggaj^ggH^a 

coaiZZaiZceZZtEZwtn 
ZZZ^MOCZZZMcQCOaa 

—  _  ^  .  _  .  :  —  .-.--■:  —  ^:: 


00000000 yo^ooooooo' 


00000c 


£9 


:*8 


'.SQ" 


*I«a 


:o  o  ::::::  :  :oo 
c_  ;  ,  ,  c  c 

S^gg^    !  "3    lis**  :ua|    la 


S'n,0 


# 


oJuEP 


Jl 


63 


3  lO  O  >0  *C  »C  >C  iC  ic  »C  'O  >0  i.O  16  *0  *C  "5  iC 


JLAi, 


;  o  o  ~  «=  ^j  --  r.  r  ■ 


f(M000i»O--Ol-XI-'r*f0JO00C 


:  ^  >c  .-r 


N0)0=^OC 


:  c/:  c:  o  —  c: 


)»0>OXI-iO>OC 


IgSg|§5§l5di§ls§§§ 

SZGQZcocoZZZGGzwcG'^GQZZtn 


:  X  X 


:=-r^— -=S= 


ofeooo; 


6TS"»  o  §  „•  ci 


WcocezZZ^xiz 


ZZZoitKceZZxi 
ooooooooo 


xT:*x 
x  x  z7,  x 


X  DQ  g;  X 


Zc/jZckc 


;zx2;w 


^1 


5 

2 
o 

O 

51  i  i  la?* 


£P=feJ      iQ^T- 

illi-isllll 


B*3 


•t;  P_  S  sit;    .  ws    .  a>  a>_s  >  c  a  o  ..mo  o    •  o  s  15  o    •  "  aj-1-  o  o    ■  o 


Xoobo 


3  g.2     .  O 

o4ootf 


P 

on 


1  <*' 

2-3000  o'Ej 


:  c  r 
OOO 


i 

3     O 


aegis 


•3-3=8  £  30  £  CQ£  S  J.  s  £  EGO'S 
fef*  &=Cta4  tG3  =  s  30.-2-4 

(SjSp1hzoS:q6w4hhhhoo^ 


ii!ls|»I|l^iagi 


.  o  o 
V   ;    jOO 

s  :  :ee 

3  3 
O   ■ 

'Slj'SI 

a  o:S  2  2 

mn 

a!  £  «  s  a 
ZOSZZ 


64 


5.1 


>  co  co  co  en  c 


;  »o  ic  c  ; 


JiOiftiO>00 


:  =  -  -   -   : 


:>o  o  —  —  c 


& 

5> 

d^ 

M 

& 

Isg^L 

3.6-1 

c.  6- 

-1N- 
2-1N 

2W 

-I3U 

35-lN 

WSec 
Sec.  3- 
Sec.  22 
Sec.  3 
Sec.  29 
0-1 S-8 

W02 

si;  s- 

SWSe 
Sec.  1- 

Sec.  1 
E  Sec. 
4-lN-l 
Sec.  5- 

12-1N 

Bod 

W  SW 
WNW 
\\  SW 

si;  si 

NWN 
W  Sec 
ENW 
WSec 

W== 

Z^tccooace^ 

ZZ 

CiZcoZ  o  occoaZ 

*  o  o  «•£&:  o  o  o 

&£ 

^&KZMHaS: 

Zm 

^S^WiS^ 

HW 

S  57 
990' 
330' 

,;.;o 

's: 

og 

I'.l 

330 

i.:ii' 

330 

sir 

658 

mo' 

200 
33(1 

ZcNjtcajcclz;^ 

oqZ 

—  ZwZ^ZaQZZ 

Lot 

330 
330 
330 
133 
330 
330 
200 
330 

<<fflODHfc' 


13SB££££*£ 


O000000000000__,^_^_0^ra" 


oooooooooooooo 

£  >.£>>£>  ££,>>>.  >.£,£>>,  £,13*03  "ob"*  5  •Sj  08  fe.S  : 

PPPPPPPPPPPPPPKW«Ww££KJZS 


S^ 


s  5?^  a 

«  i:  d  o 
SO 


^cpP*s-go 


S.S.S.8S 


aaaaa 


a)DQQ0>0)VDOOQOCJ 

H-ii-jiJtJiJhjPhjhah-Ji-ihjj 

3  3  3  3 


less' 


333333333     ■        2  a     ;J3   § 

aaaaaaaa  ao  .4  g^^  g^ 


a  3 


gi|pip«|g 

S^pp^PKrtW 


65 


)  io  »o  ic  »o  ic  io  ^6  io  »0  »0  »c  u-6  »c  »o  ic  iQ  o  »o  >c  »6  o  i 


)iO»COiOi0^i 


U?  ro  — ■  ~   (=  -r  lc  c~-  >6  ; 


-lOiCOXOiO- 


?,*s 


^HaH^^^a^ 


=:,• 


K  X  X  Z  X  Z  X  X  Z  Z  Z  X  Z  Z  X  X  X  X  X  Z  X.  Z  X.  X  x  x  ^  X  X  Z  X  Z  Z  X  Z  X  X 


~ZxxZxxZt»ZZxi^tfi 
^mx!^Zzxx'a3ZxKM2ZcBzffiZmZ2Mz^mZMMmZcoZZWXl-r-,ZZ^-';'-cZZc02;z«3ajt» 

^aa^Kaasjsvs^feavaa^w*NisSa^?aHwaaa^av^issasa^ 

--  <°  =*= «  «  ~  «  «  -f  h>  ^  « . , :-? ? "  f?  « S  ^  r'-s  S  «  « ?? " m  ">  TO  «  §  -  ??  i - "  r~ "  ic  -■- ;: :" :~ ~  3-: ;r  3  n  «  "  « 
ZZZxxxZZZxxZgxxZxZMZMMZwMZMZZZxZxxZZZxx 

Lrskkkskkkkr/S'1'?.  S^^ksS^S^^S^S^^^'j^^ssSSS'S  — '  k  k  kkkk2222 


c.=2    !  *»  *»  m 

-  X  X  ^  ; 


x^a. 


G>wS 


MOQ^^czCiecjQecioaJaJSfefeo 


66 


2& 


»0i/5i00i0^^^^^^ic»oioi6icioif5i0i6i040 


oiotoiotou5k6iou)tc>o>oto 


I! 


:25£S5: 


£HW££:£££E£&: 
tnZZZt»ZceZ(»Z 


ix 


5e£~h 


£JSent 
ojZ^c 


)  ^  b.  r-T  << 


■^: 


ScfiZ" 


Z^Z^Z* 


2ZmBe< 


H^wPH^Nr- 


roccccZaiZZZtEZ.; 

oooboooobo  g| 


r>i   i  z4„"''0~'T  =  ~  » 
Z5Z-£~T-03M<M~<» 

4  £uiS  £~7-7 _¥->•.£_$»  « 


|z§l^dl^ 

ajZZZZoacoajoaZZZai 
zt»coc«a2ZzZa3a2za2CO 


=3 

d 


S^ 


<_rs4 


■drf 


PI 


.;=" 


:«« 


KSa".ss"= 


a  5  a 
i  «03-S  fl  fl 


IsllllfiolS^iiiiP^J 


■  :i 


sn 


a.  -j3-c  >>^^3 


B  q|£  i|.|||m-|  j?J 


.2  >»>> 


---a^^-C^ 


3  S  caj"£J20 


67 


•  re  re  re  -■?  -■-  re  r?  re  ~~  re  ::  re  re  re  r-  r-  - 

)  »0  >C  >C  >0  iC  <C  iO  >C  iC  >C'C  >C  iO  iC  if.  .-  i 

)(DO(M«!'O^N'«OaN-Na-(OC 


;:':"::::     :r  re  re  re  rr  re  re  ------  -->  -  - 

>  U|5  Up  »0  »0  *C  up  >0  'O  »0  'O  >C  iO  iC  i-O  'C  iC 


;ss 


V.  c,'  X  X 


||||3 

HHB5  g 


■  a.-  x . 

~  ^  i  - 

-  -,   -7  - 


i^^£ 


■:=:>: 


C  '—    C    -    re  -jrr,      '        "T  ~  —  X^  ~-  -r.  ~ 

> f  t£ r.  ~  f- ■/ ■'- 1  'h  h ■h££z$x<%<%&<% 


*  iftteS 


ilsju 


Z  x  x 


3  Z CO 03 CO  X  X.  X  X  X  X  x  •/.  X  X  X  x  mZZccZ 


cot»c 


-  -  ^  -:  x  x :-  a 

""  "3  CO  CO  g 


KzzzzzzrjzzzzzfflKzzzzzz; 


coooc  o 


|s  s  gd?  £  6*1  lm  lift*  Wg  a  1|  i£^l!  §1  i  § 


KdaH^^jSS 


Ois^o«^2i>^oaa£oa 


SO 


w  iiO^^ 

£££11*8 

w 


S^1-1  B  «,-=  s    :.2  o)-    :_3*-  C_S 


■J  B  B  B  C 

■B*>^I  i3i^l>2>lS3Sf8jtoo 


aaa 

■o^^Sa 

zzz5"? 

^  u  dCO" 

aaa^ 


5~6Ug. 

S-rfx1 


llO'HOJNaiNNNCCNUSONNMHNOOlClNCOCnO'DiO^COOOOi-Ha^NNCCOONC 


gr^c 


iC»OCOiCNiO(NO' 


gg 


@h 


H    'S3WW  = 


§d  !  IssgSdJdsi  £ 


■  K-'^ttZ-z 


S^SzgSj 


K  a  a  js  a  a  '2  a  is  a  s  a  >  x  x '  £  z  2  2  2  i-  s  a  a  a  a  a  is  a  s  is  is  is  5 a  is  s  a  is  i  a 

ZMMM£zZ«K^a2Mz£?zaZwcc;z;zZ£MZwZ^ZM5^Z;S£zaia!Z 

^S^^HN&H»S^^?Kai;5^^NNaaa?swHsWHs 


,00000; 


TOZZZt»KMZZZZZ«ZZMwMZZmMMMZwZMZwZZZZa2i»ZwZZOT 

OOOOOOOOOOOOOMMO^^OOOOOOOOOOOOOOOOOOOWOOO 


ill 

o     •     > 


g  5^,c  =fc.o : 


ia^p 


o  3  «    ,  b  3  "^  o    .S-otf-oo    .    .oJSSE^-SS-    . 


' BgOO o 


PhPl,£w     , 

o  Soo'Ioo.S.E  a  I?*  1^1 


SI    °5 


'K.2K 
•S^* 


WsSSai^^ss^Ss 


69 


iO*0*0*Otf3ii£>OiO 

»0»0»OiOiO'C'0»0»C«0 

^S^S^i^01 

1  31 
1-  3 
1-  3- 
0-  7- 
8-29 
3  30 
8-  6 

9-28 
1-29 
5  15 

rHt*00tD^N»O»H 

=  S3S8S?S3S3333S3S3333338S?S8 


JO^i^iooooicort'T-roic 


JOCCOtOtOOliOI-' 


;  :  ;a 

.      i      ioo 

gg    jg    ;    |aZ 
ZZa'^'Sz;* 

sszs^sp 


ZZZZco  oZk 

«2Z«2,«WZ«2 

21 02  Z  03  Z  w  02  Z 

bbbbc  —bib; 


ssggssgiSggSgggSg  j  y  igggH  igg  igg2§  ;gg 


^o^^cos^ 


7a  ^7  o  0  o    •' 
;02^ai«2     .02M02$* 


2;^2;02ffiSS2;;z;72a2  2;o2SmZ;2;o2"O2t»a32;t»02O2 
02o2coa2Z~o2a2ZZZo2ZcoZZcco2;«ZZo302Zo2Z 

^a^^w  "a£a>£-sa£a>£aa£;|aa£aa 
2;2;2;z2;gZa}02M2;zo2Mo2M2;Zo22;aj2;2;wo2  02 

bbbbbrbgSSbb  =  =  =  gbbgbi?bbSS3 


t»^M02^02cg^ 

aa^Saga  8 

2;»^>cctdZz;oj 

--'-'-=:--:  - 
*ZZTj'Wz'/; 

?aa?a>yb; 


'/•  v 


r/iW  jac 
oS    ;o2  = 


"jl^la1"! 

£aga^£a 

CO  WZ 02  "GO CO 

a^^is^a^ 
z oj 2; 02     Zoo 

^a^g^a 
ggglagS 

IcoZcoZ  0wZ 


31335 


S|£aSo|tC» 
:J 


~  j^ 


?ah'S^s=o2H-;a    W^SSpqjQ^^^oSpq^^SEHCQrtOpqPmOM^i-iEHj&jBOoQOS^fl^Wo 


faa"S'sg-w,» 


70 


Q.2 


irj  io  io  »0  »f?  ic  i^i  iO  i-'T  io  "^  O  iC  liZ  uZ  l~  Is;  Ir:  l~  ur.  isz  Is*  i/?  io  *C  O  io  iO  io  iC  *0  i 


:  —  ^OOCrOOCOi^OC:^: 


lOrc.iONiCW-OJOltCt 


II 


' '.:  S  ;'.  r.  £  -  i'  =  -  1 '  —  —  5c  !?  9  =  ' 


iaaeag  :, 


Job     !cg< 


:dci: 


(BMgEtBg 


— .  i  =r- 


5qCC202 

HgHS 


is. V 

zzz.2 


CCtBtBZKffiZXiCCCCXZr/jZttZxZZZtKOOZaSZwa! 


zzzS 


ZZz^MMMZtozZZzZZtoZcoZZtB^tcz^ZzZ^ZZZ 


;  =  c;  c:  O  O  =5  ) 


ZcoZfflZMZZZfflfflMMZZZZfflZ;/;T.x-/.x;/.zxZffiaiZZZfflZcoa;»ZfflffltB 

n  K  :■:  K  n  K  «  r:  K  K  re  r:  :-.  ::  r:  .-:    -  ::  :  --::-::-.----:  t  --.--:?-  re  r?  -■:::::  re  re  :r  re  re  re  re 
rerererererererecocococororococorocororererereMrerererereeorerererererererere.  re>  re,  re 


71 


ssss; 


;SSS5SS3333S33SS53S?K33S3S£?S?38 


««(NO>(N^OJO)OOi(NCTi'-"-'(N(N01C6'1' 


lOQUMOOHNteCQQI 


WW    ' 

oscncq 

cow"?. 


££w 

W&h 
Zcoco 


£w&q 

ZZcO 


.mm 

gww 

cczcc 


iS     IcOo^J^S 

oo^Mte  g  g  g  a>  g^ 
mnm^mmm'^m  . 
2  sUzSiWwBsw  g 
^co^cowz^Z^ 
gW  gWH^HWtqW 
cococoZcococoZcoZ 


wwwwwjsgwg^^WHis  ££££:;£ 
tn  cc  2  z  co  to  £  OJ  g  to  2;  Z  Z  2;  Z  «  «j  co  co 


m<£'£<£,£'g<£m<g 


:w  :  jgwg  :  ;Sgg 
3  ~5£  w  -  2  *>  x  -/. '[  ?'•  ? ; 


$towcomWcoJ$cotOco'towgcgto; 
jiiW^^sSW^rS^WWsS  oH 


cocoZcoZtoZcococoZZZcoco 


A  gw ° Sgs^  "  ££aw 
mm^wZnwmmZzm 

gww==g£w==S:g=;==3 

zjcocoZZcocococoZZcoZ 


WjswsjjsSs-sjswiswjswissEawisiswwwwKjsjsw--!: 

'-   ;MZcowtotozzZzwZz 

Jggoobbgbb 


m^mmmm7^mmmm^ 


lWSeS? 


M-g  atfcoco 


&SlgWj 


~S=  °  ° 

>>  O.J3     i        O  ^  -w    . 

papS^KwCp-swWtfiG 


sp5 


\  - 


U-'||.SW|| 


o  c 


ai-s-i 


HSllsiC-^sllii^-g 

S^0^^5=--:    :-  r^   -----   r. 

^KOWa.^coHHtftfE-'QE-ipSOZOiz; 


go 

Mmu 


c  c 
E-fe-S 

:•   =  C 


aQ  cZO^o  §=x  =  a  g  .^-^  g  g    *gfi 
•r-e  °^-e°a  nr  90OQ  §  i  *r =  =  •-•£ -53  „  a 


HS-ga^gH-a 


300  X330 


Q 
K-Q3g 

a  .x  a 

<HW'd 


72 


i/S  iC  iC  ^6  iC  io  i.-r  i"~  -c  »'c  »o  io  io  io  *^i  io  *o  o  ic  ». 


'(N'Hifl(MOCOON-'NfaCDN(NOO'^Niflr}«U5 


C:  cr.  —  io  "-C  -f  re  c  i  - ■?  --~  —  : 


1  ills  isJIS  |gSgggg«g 


.H  d  «W  «H%&3  gHK>fe  "aafe^n^aK  g 
iZceZZccZtKZZZZtKZajccZwZoaceZZZ 
!;z;Zt/iZwcGa2a2Z;z;:z;ZMZ;z;Za!ZZ;z;Zw;z; 


WGQm 
Y  Y  X  : 


b  ~  — 


ZwtKZ 


.to  too 

^tctKccZZZtEccaia) 
r;wW;z;zMZ<«ZZ«2 

°  =  5bbSc9'c  =  = 


^fflMZZzZffiM«»ZffiMmZ»»fflKZmZZZaiZZai^ZZa![EZa!2tC!»Z 

:  c  c  r  b  c  b  r  _r  _q  --  _r  r  c  z  c  r  r  c  c  z  z  z  z  b  z  b  b  z  c  b  _-  r  b  b  b  b  b  b  b  b  b 


8  8 

£  r.  *»,[££  C  «  a    .r§J3 


!j^-l*§8a?l»iJ  'it  !J  iJ^fels* 

a  .ST  s  c~  cbf—  -'  E-a  c-r^-.ii=&S  5      ^  o  SKn  S  c 

s  72  fe^w?w  ^g.2'a(?  g^e-as  g.s  j-s  §  fej  ^osso  g  « 

<MDqKo^iS^KffiSKKOJ^«KQS^KhJOW0-O^KW<CC-,KKESKdWpaP 


|KK  5  *_j,j 


o 


.5~~i 


| 

Goo 


0 
.a 

O 


d  S.S.S  tJi-sjaH-g, 


JJjo 

S 


—  £  SO 


;K^fcis>s5(iSOO>'^iSiSK'iyS££^!S<<0>MaKCcEG6oKmSdoH 


73 


JtoiOitJiOiOiOiOiO'C'O'OiO'C'OtOiOiO  «C  >C  >C  ic  »C  ic  '-  ic  .c  '-  'C  'C  'C  'C  'f.  'C  'C  «C  'O  >'.  >ri  .c  .c  'C  >C  'C  I 


I1010000003COC»C«^«- 


•c-^-crcc 


-  =  --—-  ■-  ■-  -  -  -. 


=  ?i?i 


;  10  ci  J_  -  i-:  -'i  -,- 
^->=:  •■>-::  ;; 

-  Z  X  Z  v.  7.  7.  x  : 


/.- 

10  x  i: 


a  IS 


,jg«    : 


|feg    ;HgWp£J 


»ZMNt 
^ZZzc 

O  >-  —  -  : 


:x~x 

.  X  X  X 

■;xzz 

;'£££ 

ZZZ 

:aaa 
-  ~  b  b 


jgtXMCOtKoaM 

H^aHHtLio 


cozZ^Z-Z 

O  V,  X  o  o 


C»CO-COCOx  J 

ceZcocoZZto 
2;ZZz<xt»cx 


x  e  x  : 

■i  •i  z  -,■ 

X  Xj 
X^-zc 
X  X.  X  7. 


aa'aS  !J  jSgsd  i 


^dld-ilill 


7.  -t.  x ; 


■  «2  Z  Z  co  co  x  x  J  x  *  co  TJ  x 
Z  x  x  Z  Z  Z  Z  x  Z  Z  Z  x  x 


Z  Z  x  x  co  x  x  z  z  z  x  x  x  z  x  z  Z 

^^aa 


sccecc: 


'=  =  =  b  b  b  S  is  "=  b  =  b  b 

;MfflffiZfflfflZZ»Kffi«»«:ZZZ»»ZZZZZ«fflmZZZfflZo!iai 

^  b  ^  =  cr  r^^:  r_  r.  r  r  r  -  r  rbccccbcccccbcccccc 

":'^HwK^^i  r-:  f-t  - :  '-.  :~  -A  '--.  :  ?  : :  :  ~  f~  ~:  ~:  ~5  ~? 


'•&  :5 


s-^S-SJ  :* 


3  Oh  5=2  c  "2  s  •=  ~  x 


a-g- 


is."is22 


s 

O 


oaOH^f 


c  =  ""  i  -T  -£  "-  :isJ.Ji"ic       —   I  .=  _   -r.  "==  >,  ,.  >, 


_  ci  — 
!  o  C  c 


'p  ;^c 


2Qq  co.*' 


E 

o   c    c   =   =   =   >_'—   t 


QCL,f 


SA9ie-a662'E^'l5e^!:ll:is51ll31ia 


a.  a. 


Spoflj 


9 J  £  =  =--..-  ti 


74 


sa 

qM 


•  — •  00  O  "5  0>  OO  C 


i  o  co  <n  in  Si  oo  05  o  o  r:  <c  ■-■'■.  :\  ■■  :  '~  —  r>  co  ^r  co  ot 


w  isjgw  i^^HSfe  :&£&£ 


»£3 
r-    It-  i  «y 


Sj"  So2  SrS  <U     '  S  S  S02  S  = 
m^WyUl"  m     !cO«20Q^GQ' 

Hg^-^^  iag^zs  g^^eiw  SS  §£ 

wZlffl^ffiZZ    ;«32;z£zZ;aja303Z2;ZZ2 

boobocc r=o==ocoobbbbbb 


3a< 


-'<- 


mmwmmmm 

Ml  §1-11  Si  &  tflll  I  f«  If  i 


BAHf? 


o 

3  3  .a  _  IS  .2  -^  -s 


JJ'2^a'si"2.ii:5:l^-i||«I|l|w 

Sfa£>o!o^odo-<e6p3^>cccoSw^d 


HI 

£ 

.s 

H 

tJ 

% 

g 

fe 

1— 1 

(—1 

rr; 

»3 

a 

H 

d 

< 

S 

is> 


ggggg 


to  »T5  U3  10  «0  »C  »C  •--  .o  'C  '-  '-  'C  ifT'O'^'O'O'OifltO 

.2.2.2  o  o  o  c  c  c  5  c  o_c  _r  _c  j:  _3^c js^c  _o 

•  =2  >  >  r5 "" 


.ifL^fcj^PMfcOcP 


,  a.  Zh  :_  Z,  CM  -  Ph  -  - 


oa)ajoaia-oooo-c--:sz.z.-iz.  —  :.  —  —  —  z.  Z  —  —  —  z  2.  —  _ 


s^  15 


?£ 


--S 


^ZZ4ZZ 


?775 

^=f01??c,  ,_',  C   ?l   _  £   T  —  ?,  j?  Ci  <M  "'  J, 


|l|llSSlllKll^lll|llll||§lillli§ 

"zmz!zzzz;zzzzzZzz7z??KZ?^?^iri50??:?: 


JgO 


■gifil  ;2<^»f«?££S  1 1  p't'E  E  E'E  E'E'E  =  Sjs  j  SS  s  J  S 


a  c  a  a  a  a 
e  =  a  a  a  a 


J I.S.S.8  ■  ■  J  j*MM«MI 


_  ^ooococccccccccccco 

iiiii^^EiEEE^sgsgiiii 

J  J  jJkJ  a  g  g  d'5  c  p  5  5  =  j=  J**  J.i  i  j=  j=.a.a.a.a.a^.a_a-a-a 


OUDOO^^^*''1'' 


76 


oo  oooo 


CC  ~  ^  =  ti—  00C230OO000000O0000OOC 

c:  — ■  o  c:  c:  c  >--  ic  >c  >.■;  i.-:  in  ic  i.';  u:  >o  >c  >c  >o  «o  lo  >o  ic  id  >o  w  wj  >j 


ooo  o o o  o o 

IQ  «5  iO  iCiOiOkCW 

■s  Is  is  £  -s  &  ^  fc  &  &  &  &  is  S  &  &  5  &  &  &  Es 

ooo  ooocoococooooooooo 


aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 


tDpPOt3p&&t>&»&»'&&&&P&&P»&t3pC 


)pPGP&P&t3 


1^ 

lis 

z^i 

z- 

1 

is 

1 

z 

id 

-  -- — 

26-9N-14W 

.  26-9N-14W— . 

c.  26-9N-14W... 

2I5-9N-14W 

26-9N-14W 

c.  26-9N-14W... 
c.  26-9N-14W... 

26-9N-14W 

I-14W 

26-9N-14W 

26-9N-14W 

**^*£d 


£* 


^[Si* 


Z* 

■>•  m  ro .  -  -_  I 


^!§HEli!!^^^u^lzzi^i||^ii^||^ 


-  is  "=  >  ; 


",-r^ 


:  =  ^ 


r  v  S  : 


feM^b^^', ^^ZZ^ZZZwjsa-,-- bb aHq  cr 
?!cl;-xa!Zm^'n^-2.---'«^^^aia3a2ajZZZZ^S?3wMZZ^"z«J 

tBCBOQOOO^^ZcCIM^'tBCCCCZZZZoOOOO.OOC  y.  y.  x':  C  O  Q  P  8 P  $  Z  « 


iz5 


1*8 

ZZ«J 

**w 

Zcoaa 

«z™ 


£  o  5  o 

3   O   o   O 


ooc°oocoo    oooooooooooooooooooooooooo 

OOOOOCOOO  ????&?OuO!jOOOO!j(juOuOOOOOC.'OUOUOUO 
— «g 1  ooo  o  c  c -  —  —  —  —  —  —  —  ^r  — —  —  —  —  —  —  —  -3-=  —  -=-=  —  "3 

ooo  cOoooo°°^^bbboooooooocooooooobobbbbb 

§  3  I  S  1 1 1  % ^oooooo  SSSSSSSSS5S55SSSSS5SSSSSSI 

pHa,a,opH^PHaa<tS^Kx^m^^^^^^^^^^^^^^^^^^PHPHC^pL1OHpHalal 

«  «  e'g  «  o  s  j  o  :  :  i  i  i  :  i  j  2  s  2  2^  S  -J~  j=J~_~  j=^=  ~  1 J=  2  i  2  S  2  S  S  S 


77 


>ooooooooS£25!2oooo 


2  S  2  2 
'  ooo 


oooooooooo  o.S.S.S.S.S  o  o.S.S  o  o  o  o 


ooooooooooo  wo 
ccccciocadccaco 
"'"'b'H's's'b'e'b'b'e'e'e 


.5  .£<?<?<?  _  „ 

'O20Q 


>>>>>w>>  >>>>§§££  aaaaa 

Sjeeeeeeeeeeeeeb 


a=.=.2.=.=.aaaaaa;aj»«a)0.aSSaaQ.a.ass_ 


"3£zz 


5=    ! 


^13§§*!H 


'2      IgS^S^g* 


III  i|**S* 


'Zzz^-rzz 
^T-rgllll^g^; 


^i^ 


ZzzHw£Hgw£H«  gw  g^zz  8Mcc«|  8  8  S^     8  8sfeEe  ^p-^p  „  gwcSa^a^  . 


c£g 


Zzza^jS; 


)2  c^  oH  c^ 


;2-^S2-o^. 


^^a3MffiwZZZZ~w~«-ffi~m~!0;B-B;--wa3  ^wwwc 
ZZ^oooooooajoZZZZZgZZwZwZoogooc 


'ZZSoaZwZ. 


:C; 


o 

J  pi 
.  g  a  a 

nSOO 

||  a  § 

6^1 


»   O   a   -J 

Qffloo 
j>ww 


.2.2.2.2.2.2.2.2.2,2-?  H  -  fe  |  g^-gggg  ^J" 


S   S   t!    £   rt    S   .1    3    S    rt  T',   m  a ■   m   E   B  St   £   m  in  S  —   ^3   \1 


CQQ 


^jjzjBjjaaEZOHi 


*CL, 


Nfc=*=E  c 

all  *  -==8- 


'    :«3-3;2J5  S  ■£  &  -5  ,    , 


o  o  o  o  o  o  o 
OQOOOOO      c 
a  a  a  a  a  a  a  a  a  a  a  a  a  a-£  -£  •£  ■£  "£  -S  •£ r  i r  -, 


eeeeeeebee 


•b  =  I 


„  „-&&  =  ~  -  -  :  c  =wO  c  B  B.i.i.i.i.i.i.i.x.-.i:.::'-'  £  £ 
5555c    :   S   s   :   :   5  6    re  —  —  —  -r^~-?~  —  7   ;    7  -rrrrrrrj-^^sc 

oooooooooo"^^^°°^oouou  b  b  S  b  £  c  ~zc---i~  £  £  £  £  5  £  =  5  1  £  =  :~~ 

SphEEEbE  EGOOOOOOOOOOOCOaaaaaaa  =  =222  z-cc^eeeeeeuJ;: 


--  c  ^  _  i'  --  -  i.  c  -  i  2  c  ;  c  c  c  i  £  -   -  i  t  i^^^^^-^-^  o  ±**-  — ~ X  —  X  —  — —  —  —  —  —  — ~ ~ 2 


"^  ?p  ^  sp i 


10      i^icirr*.-;^^^^^^ 

c      cc      cccccccccc 

.£       .2.2  £    ~    ;   i;   :   ;    ;   1;   j-   : 

I     '§'ck'§'§'E'5'5'5'c'c'E'E 
"*  u>'>,    '>7>.-T ■>.">. T.T.T. ">.'>,'>,'>,■>>  ™ *■ 

5   7.   7.   X  k   '7   x   J    x  x  X  3  X  £   2  X   3  C  C  C  C  3  3  3  C  C  §5  % 


■  232 


;s 


§11S 

>>>>si>>.2.2.2 

x  x  x  x4  x xOOO 

3  3  3  3r-   -   3  o  «  o 


85  "gg  8 


fe's 


1^1 


;ZZM--r.- 


;zz 


:S 


5=S  = 


c'-S 


.  -  -V  S  jo  s  "    ■    •  S-  J  .?  =  '■=:  ^  ^ '-'  £  -:  ■.■  «  i  "  '  T 


j  -si  h  a  2: ; 


c/.  /u/^zz.  <-■—  m     —  r , ^- ^ ^ i. ->.  J! 


ZZZZ 


^Sw 


8*f!!|p!!:lil^!gE!pg 


5  03  GO 


Sz^^z^ 


K^S^za^&Z^£K 


?^aEoc  =  3abi 


!O3Z03O3Z. 


'  =  -=,' 


Zos££ZZ 


5  iSgz  £  i 


H 


•S"azE 


MZ>>C0SMZ     .5 

«o=ZZz-z^t»- 

O3O3ZZZO3O3O3O303 
Z03Z03a3ZZ03t»a3 
o==o°oogoo 


c  c  c  c  — — ' 


mmcopacoocoa: 


isar 


^a  e  eee  a  Est 

^aaaat;jac.c 
—  cecseess-o,  ^^ 

~*-J.;£3333333-£'£?3* 

^^H^  o-SSSSSSSCO  £;§& 


:_= 


™^0«| 


s  p iM i* 

w  |iijj<is  3  3 

asoodpjfflQK 


o    ^ 


loom 

c  c-; 

c  c  c  o 
3?P  = 


<WW-< 


'   •  £   •  E       '   !  I   i  .   I   '       !    !wu 

d  d  d  6  d  Jc  £>.§  d  .§  g  a  a  a  a  &  a  ft  a  ft  ftg  "g 

=  33  =  3  3^ri:« 


3   3   3   3  3  3 

--i.-i.-z.-i.-i. 


:<   ?< 


S^OOOOOOOOOO*' 

ODUOOOOOOO g 


5r=^oooooooo55fct: 


2-3-=2^^^^^^  c  32^2^  f  ,i  .i  S  Hill  |^& 
1. 1.  i-  >- £St-    .  t.    .  c  ;  c  z  c  c  c  c  o  o  _•  _; 


IP 

I'E'E'E'E'E'E 


u  <*  J)  M  M  M  M_  _  _ 

■  :000 


C   C   C   C   C   C   C"~^ 

OOCCCOOHHH 


79 


=  £  =  p =      =  £  S  £ 
»  «  «  <-  us      us  -  "7  2 

>v  >>  >>  >>^      p  S  §  £ 

cfl    y    y    /^-P*1  Sao! 

c  c _:_:.:£. 22 .22  £>> 
OOOG gg § a*  x 


Soooooooog 


y:   o:    y;   u:    y?   y;   y:   v:   y..  -^    y,    yj 

£88ggg£gg-§gg 

aD.aaaaac.ae  aa 

OOOOOOOOOBOO 


2 

»0>OiCiCiftiCiC  —  —  —  —        iC  'O  »o  »c  >o 

ooooooooooo      ooooo 

980- 

980- 

980- 
980- 
980- 

980- 
977- 
977- 

980- 

98(1- 
98(1- 
98(1- 
980- 

2 

-5 

inson 

nson 
inson 
.nson 
inson 
inson 
inson 
nson 
nson 
nson 
inson 
inson 
nson 
nson 
nson 
inson 

OOOOOOCOCOOOO  OOOOO 


111! 

o  i  ;§  i 

;aaa 

££Kagg£aa:s 

;?  =  s  =i  ^  si  en  b  g  b 
ZaiccZZZ^aiZco 

bbbcboobbb 


izz!: 


!££. 


=^2 

Z£d 

g£«J 

£*g 


«u,v£=?SzzJ; 
•    ■"12^772 

<a  a  6  Z -.  2  °°  °°  ^1 

!?3«g«**l 

£*gg»!*3£ 


S£££ 


Z;H2;zZa)S^ 


>=^2: 


■Zus^. 

■ "?  o  T  ' 


;a$£a:sa 


±r,aaa 


£££  or 


;  is  is : 


'^googl^aHa 


5 

a 
- 

|lQPc!a^|l 


a  e  c  c 
■S-SSS' 


««^   .   .  S  5  S  2  c  2 


CCCfifi. 


2  2  «  o  o  ^V^  ,.-  a.g.Htf?  g  g  g 
QPPOQ  g g g  J(SCQB«»««  s 5  5 

hfcfei-i^SiBrJiCQi-i?G-<dcPQD 


£   :   ;   '        s   .O 
_.  c__  c  o  c-c  o  <u 

3g33§§8S8ra 


t»02 

i     !OOOOOOOt3-c~ 

c  cOOOOOOO  5  b  ^ 

I  Sooococc  I  x  § 

>4^<  e  c  c  c  c  c  cjsis-s 
.    .  o  o  o  c  o  c  c    •    •    • 


=   r   =  =  C  C£C 

'3  '3  'S  '8  'a  "3  '3  '3  _ 

■jz  cr  ^  -.c  a:  tc  -x:  tc  .- 

c  c  c  c 


a  a  a  a 
3  3  3  = 


soooob 


oooooooo 
■a-g-a-a-a-a-a-aSfififiS-g-g 


c  c  c  e  c  c 


•00--I00000000 


MziimiUEiiEiiMs^^ 


llilllllllllll 

ccccccccc 


=  =  =  =  = 
cccccccc 


•  OSOS 

cccccccccnccc>> 

"  "OOOOOOOOO 


cccccccccc 


(S^tf  KaKKK^SKK^S  S^KS^^S^itia,  £  S.  £  d".  Ch  £  £  "i,  £  i  0.  &h(^Ch  2- 


£"?&: 


~  = 


Stf 


5: 


zz; 


;2"?:Sis 


M-i  -  _       .  ^     fVT  '---l  r<-    -*-.  -*-.  -*  ^"  -i-,  ^  -7  '■■-<  W 


.  ^  X  X 


ZZ' 


z5^s- 


X 


;_-: 


;  x  c  x ; 


■5  is  is  is 


:i=is.sbci:-tt. 


JSj£^^ji'3£  ESS  SiSiSBS-S 


cccccca^cccc   c   :.  i  i   i  -i  -  !r  -i  a  -  a  a  .-.  -=  r;  S  -  c  s  >  c  i.^3  "  —  - 

a  r-  =  5=  a  a  sssssss^:^1:  E^sssssj^Qo^iof^-5-? 
Illllll  £  Jdddd^^iis  E3S |  S .li^^^ddw  |d|  |«|| 


aa  =     M  M  n  m  si  U  M 

_  _ — r-r  =  -  =  ^  =  £.- 
c  c  c  c  c  c  c'H'S  i-i  ■£'='£  'c'c'H'c'c  _  _ 

=8=8=s=a=a=a=a«8=ao^^»8«a^i«e«a^j^J J Jc _= _c  c'c' ,5". 5". 5" .5.5.5 .5 .s.s.S.s'.S" 
ooSccoccoatfccoc5ooo|ll|ll|i|lJll|||l||l|| 

-r-r-c-c-o  —  —  —  —  z..a.a-3-3-T3~-a-rT;t.uI-^.lx7  7  7.  7  7,  S«  .  77*7777:  "»i 

BBecCCCCB?##CSCCCCC  -eeCCCGBBeCBBCCCCGCCCe 
aaaaaaaaaiaaaaaaa^.-,'_7--  =  ---';--c  =  =  coccoc 
2"2  =  =  =  2=^^^|  =  =  =  =  =  =  ;''^OOuOUOOO'j'juUOOOu^ 

<<<<<<<<  <i^<<<<<^<CQDiasa'sH'a'aKaaai;a'as'saa 


81 


:§'§§ 


-  -  -  ~  ~  =  —  o  — 

-  "  o  o  o  c  c  ^  =;  _  -_-  ^  _;  _  zz  -z?  <3i  &>  <^i 

a  boo  a  a  a  a  a  a  a  c-rTT-T'V'W'T'rW'VT'V'??? 

2.2  —  —  .2. 2. 2. 2. 2. 2. 2. 2-  =  =  =  =  =  ~  -   -  -  '-  =  r-r-.o>n  w 

a  £  x  x  ^  c  c  c  c  c  c  H~--  -  -  -  {  {  {  {  l-  {  l-  v  ■'  <  ■' 

">CSCCCBCCCCBCCCCCC 


J  o  o  5<  3       g       K 

oc  -■-,  cr  :r.  — .  ~*  c;  a;  00  —  oo  o  ao 
C   C   C   C   C   C   C 


C   =  ■=• 

PuPngC 


c  a  a  a 
s  c  c  o 
aaa5 


i  a  a  a  a  a  a  5  5  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  -D-£I-D-£:-D 

ia5a3o>a3ua;cccccc  =  c:ccrccc;occcc:ccrcc;  co  000000 


z  z  z  o 
--Zm 


-  —  T  • 


***: 


s^s 


l^zz 


,^^^^ 


ss 


s?; 


JJtaJwMNlgJJw^ 


llllllllllllillillllillllllllllll 

iiiiiiliiiiiiiiiiiipiiiiiisiiii 


•  H, 


SSggS 

gdSSSSS 
„Z"°ajZa3co 


3  o  O  COO  CO  t~  c 


000000000 


^bfe 


K^llilIIIIl!^^II1!l!il!! 


aaeeeaee  g_g  0>j- 

'a'c'a'e'a'a'a'e'a'eo'c  „  r 
tctcyatcccusicctcte  K,cr:.0° 

^iHlUjOGOi    0)°8    4)UU 

°8  «8  =3  «8  «8  «8  =8  =8  =8  «8  J  ■% 


z  z 


3S 


6doddooag|5 


ca;>;>eeee_2> 


OOOOOOOOOO 
QQQ-o-o'TJ-a-aTS-o; 


___  — —  e  s>  <u  o  (D.2.S.2 


-  z 
OO 


'§'§'§'§'§«'§«fi>^^OOOOCCC  H  =  £  =  £=.  =  =  =  is  S^.Sb 
^^lllll^l^^^^^ o pooooo g g g g 1°  SJ~-5 |" jj 

HW^^WaKHO^^^1<<l<ll<<<d<0Q^^iSOOOCCOO^^^^«hHp^H«^OO 


82 


S§; 


OS  OS  SB  O  os  oj  os 


0  0  0  =  0001 


5  =  55 


=  —  000 


firotfBc-aceecBcct: 


000000c 

c  c  a  e  c  c 


000c 

.s.s.s.s.s.s.s|||  a  a  a|  sail  §  a  sa  as  a  a  a  a  a  a  a  a  a  a  a  a  a  a 

-    --,  «  OJ  0)  «  »    ""    " 


ag 


£5 


.11 


^ 
^^s 


Z"^7 

z~-rz 


fcS  i* 


aWPzWHHH 
zz^^tc  x  7  - 


iis^ 


Z  Z  x  x 


£a^Saa;|s£ 


if  is 

zisz^gl^z-^ 

r  >  r  -/  -t  r^  v_  >  r^  -  - — 
2?2go§ie§2sl 


*.* 


,  on  2'-° 
>tczr-,ceo3: 


■^§: 


I  4  X    r 

S  £x> 
-~za 

CQCQ„  = 

zzg£ 


&* 


zgS^zs 

Sa«3i,^  ,; 


:  "J  1  :■=  ; 


ffi^ZZ^aiZCtcSZ 


£*Z2^ 
Zz^siZa) 

h£5"h,s 

b?>HoS 
oo>^.oZ 

cGWzza>^ 


■S  g%**hdfez;^ 


lasal 


cccccc^a 


^^l|l|l|llgllllllllllill.ll|; 


00000000- 


iwwmmwji  , 


^^  =  s  &>  °  — ~-^Ph 

.      .  ■  •  ■  .        a  .     *>  ■-     §  <-      •  ot  •  •  •  •  •  •  •  :  .a1"  «"*-""  >">'-'  «  a  a) 

Qo^pqinaaaa  sod  |fi.g53  |i^H  gaaaaaaaa  E^^^;-;!  .£ 


I    00 


cceceecGcecescc 


«  g  ■  ■  c  e  c  a  — c  g c  .  a c c  a  a cccccc 

SSSSec  c  cOfiB  e,9cc  e  c  b  e  a  a  a  0  ca  c  c  a  c  c  a  a  a 

22»2"SJ  o5*«°_2^5i!-2-2-g5i2£^5J-25-255^5 

„  „^  „  j^^jjooo  oO  o  o  o~  ooooooocoooooooooooo 
.2.2^.2J-)JhJJoooo  0,000.200000000000000000000 

ooHo^^'^^^aaa'a'cHaaaoaaaH'a'a'a'H'waa'a'aH'wa'aa'a'a' 


83 


ggooooo 


III 

c  c  c 


ffNO         OO 


ooo 


ooooo'S' 


,010>og 


=  = 


lllllll 
""Is 


:  s  = 


ii^i 


CCCCCC=CCO> 

"'"a'c-'c'c^ 
ITT  S  S  KTTTTTTTT  eTT  ST  ST  9 


r  o 

>H>flaaafl 


§■*•  S?  ■?'  •*>  2   2    *    i    2    2   2    2    "   r/-    2    '■    >-  '""    '•"'  ■"•  '*•  -*'  ^    '•     ':     '     ■'■  '-■  '"■  *"•  >■  '-■  >■  '-■  f    >•  >•   '•    >.  '.o   >>  <0   >>  B  «1 
£  2  2. £.£.=  .::.£. 5. s.S. £.£.£. 5  2  -  -  -  -'■  2  2  £  =  -_  ''■■  -  ''-■■  ''-  2  2  2  2  -  2  2  -  2  =  2  =  2  £  =  =  =  = 
h § « aS?||H|SSSS| S  S    S^;z  =  3 S gg gg g || ggs |s  =2 £SSSSS 


;E^ 


;*>> 


-^ 


;53^: 


^7S 
i  '/-  i  X. . 


"gif£; 


sSZ.cqwzgo; 


^m^I^co  o^M|Z 


•l?li 


>co^<t 


:r^z-:ai 


Sin 

o  >o  -Zb  c: 


^too^ggffi^-  aio-  r"  —  to  to  55  •»  o  o 


MGOab 


6 

— 

o 


gc obib 


^■otoS^S: 


JW  W  «  J  J  =*="?  "?  _§  3  5  5  c  ~  _J 


*C 


f!|000-222i  b  =  fe^J^JS  m  o^^h^^^O  Q  c  <b  a;  a;  <l  x  o  o . ::  £  £  £ ,~  O  2  S  ^  £  £  b  sT 

8333^^Esicn(a(Sis^^|  ^«^i^SS  =  =  =  =  =  1*^9  ■£W™  §W"W.  -3 


;ooo 

JT3T3T3 

.a.|.| 

>OOOOOOOOOOOOh 

rOGOOig  EgSOOOOO  , 


—  — — 


:o 

It)  ' 

1-2,= 


a  c  c  c  c  c  c; 


see 

S  5  S  o  o  . 

.2.2.200 : 


00000 


.-o  i.g.S.SddS.gooooo 

.S.s<<c <•-•-■=  ■"•-■=  ■=■-—  3  g§  -__<  fc  — —  n:^:a 
scccOOOOs-  h  uOOOOOccccccc  b  fe  >-  a  a  c  a  c  c  =  cb^  5  £  So'5  ^  gOOOOO 
=s4^5ooo2ll|s2  2  2g555^5^4-i-i|ii^^^-S555.2S<<<«a)-S<:.2.2.2.°.2 

g  §0000*^00000  g  g  1  g  g  §  g^**  igiiiiliSgSisgg*1  pooooo 

OOOO  m  g  «  g^^^  g  a;  S  a.  sOOOOOOO^^OOOOOOOOj  |^-|-3  I  l^^S^^S 


2  2 


84 


'■■-,-. 


E 


3  2 


cooc 


i  —  =  : 


:000000c 


0000000 


:    C    C    c 


5  °  5 
_>  >  g  c 


eeeeeeecc:ae 


000 


>  o  o  o 

.   j    ;   j 

•3-S-S  b-5-5  d 

>ooo£ooSa)!5c£"ir:cooooooooooooo 


:   c  c  c   c  c   ;   z 


:z~£B=i£§z£z|c 


2^2^S& 


=i 


fjg5SB^J£§^^ 


H55z»< 


A  1  eogtn  .*h   .   •  g  „   .   ."op 

TO«  owH  boo  St»  »  gg    .tl 
^ZWS^^?ZZ^ 


o^~Zt 


^   ^   -k    o  <m  Oi  -f  -.    »    •-    --    c^-.    c-i-v    ^    o  ^    -  .'O  ro  c  _  >c  c  o  v    -.    ^    ~  o  "o  — »o  _  o  r^-  ^-r  ■*.    *.    *. 

O  O  O  Ci  t-  r--  O  O  O  O  O  -^  O  —  3  O ■  O  O  •—  I  -  t  -  —  ^  Lf  ~  cc  —   ~  >-~  "^  re  —  ^'M-'-CCCOO  © 


Q^^UI  u*£  g  2  g  g  s  2  0  o  00 


*^oooo-<' 


K 

<=«=: 


V   °9  *  EC   S  -H  » 


o  a  o 


SSS* 


I  §  3  |l  goo  glesi^^^-S  ^■S|,5111^^  ■§■§'§ 


"'3'c3'c3'«<^S'~''~''"o  03     .  3  31-    = 


o 

000c 


S  o  o  c  o  o 


C 
c  e  c  c  c  c'S  t-  t.  I.  t.  t.  t. 

3  3  a   3   3  3  C^^^T-s1-: 


SBBSflB 


OOOOOO 

T3TST3T3T3T3 

II .2 .S.|.|   - 

O  o  o  o  C  O  a! 


-3-s-3T3-d-a-d-= 
^HHHHHHOOUOOOOHWWWHWWWHWbWbbWbbOOOEHHHHHHO 


O^OO^OOOOO: 
20.2.2.1 


85 


o>o 

o 

§§8 

838 

ooc: 

ooo 

7?oo" 

Hi 

o>o>~ 

a.a.a 

c  c  5  c 

»r?  'O  <0  'O  iO  »C  '-^  iQ 


O  U510U310US>0>0"0 

0  goocfffioi  g  g  g  g  g  g  g  go=as=» 

g-SgggggcococQMcbcococoooo 
o-r  oooooooooooooooo 

J§\2JJJJJJJJJJJJJJJ 

IS  a  IS  IS ^  JS  J3  i:  i?^ lc  .2 _c  _c  i:  .5  _E  £ 

oooajoocrc    :   :    :   :   :   ccoooo 


>>  en        >»  a   --•  >■  >■  >■  >■  >J  k*i  >i  >5  >i 

g.2Sg.2  gggggg  3 3 a g.! 

a -2  &  c-2  cccccccsc    ' 


■   -    -  : 


ooo      ooo 
us  io  »o      "oiotA 


CCCCoCCCodCC 
BHi'siBflfllBBB 


g    g    g    g    -    g    g    g    -   g   g   g 

c  c  c  c«=  c  c'|c  c  c 


£g 

•;o 
gffl 


:** 


*!!5 


o  o  o!>c0 

SSggOJS 

CO  CO  CO  ^-.Ht 
oooobrb: 


^gco^coco 

[£].        O    «    O    O 


:£2 


s=i=: 


lisiiPlllI! 


ggggSe 

ouj-ooono 

'  cococococo 


!    .g    ;W    I    lH(a 
B*=  "V  §  "7        "T  S 


.SH 
"*  6  a    ■  S°   '  S  % 

o  Hi  CO  Offi7-CQ(H 

co^£MS~8££ 

£cO£M  £wgom 

i^^cojjCO^Hy 

rJtfco^S^aJwS 

..  rSco^co^cococo 

S*/5  "CO  UGQft-  u  o 

ra oW o£ ocoa== 
«H02teCOH  uWt» 

^co^^aco^^a 

coZscOootaoo 


'si 


ocoM 
co£&q 
tjcoco 

"wis 

£C0M 


a     eft    „ 

o      o  o      S^-^T 


a  ecfiaeacccece 

oooo 
«<«<    ffi^llzzl^^^coccoco'dddddo'do'dddddddd 


p      ,_5    ffi    CO    OJ    IB    U    t-    ^    t      «^  


22^2^~  g_o.°_8  8.2 

iflllfgggggg 

CO  ^    X'    fcf  ■ ~  ■  -  -  ~     -1    ~ 

m  co  a  g.S  cj-oiioaiidto 
■B.S'S-S  ""'3      ooot-,0 

OOOgC.  -  g  s  x  -  .- 

nuoDQa 5  |  5  ?  5  g 

=:=s  =  =  s=:  c  e  a  §  e  a 

S  tf  tf  #  S  *>>^>>H>H 

'2"S'2'H'2'2  •  •  •  •  •  • 

on  £  £  •/.  K  io  7-  x  co  t»  co  co 


?^ -j  1-5  >-5  >-5  to  co  c 


a  s 

c  a 


.S.S.2.S.S.2.S.S.S. 
bbcbbcc 


OOO 

ggg 


naaaaaaa.aQ.ag.c.aaa 
oooooooooooooooo 
OOOOOOOOOOOOOOOO 

3  3  3   3  3  3     ' 


h?^Oggg! 


3   3   3   3   3   =   3 

"c  3  ~c>  ~S  *3  "o  c  c 


c  a  c 
o  o  - 
OOO 


driridaericB.a^o  oooooooooooooooo 


)oo666oo  s  g  s  g  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a  a 

i  l)H)a>30C0000000000_--- 

o    oo    HHHKa3Kasaooo(^z;z;z;z;zzz:zzzzziZ;z;zz 


ooooooooooco 

ooooooooooco 


86 


:oo       o  —  —  —  ~  ~  ~  ~  ~  -cr-r: 
moo      ic  <r:  l-  j-  i-  i-  ..-  i-  i.*»fliOJOio 

:  iO  ic         iA  ic  »A  '"  >-A  »C  iA  iA  'OlTuIiiO  iO 


o   3   ti   3   C   do  3   3   C   3   C 

9  2  2  £  2  -9.  "  2  2  ~  ~ 
'  i"  'E  'E'EVS"?'E'e'S'S'E 

»  oj  oj  cS  c 


r    2 


2  2.2  2      -  2  2  "  -  2  r-  '  2 
'E'S'c'S     '7'E'S'E'EVE'E'E  3 


-    X    X    x    x    x    3     x    X    X     X    X    X    X    X    X    X    x    x    x  3    x'  X  X     X  X    X  X    x  7- 

■--3333 --3333333333333  .-   =   =  =   i  =    =  C=^ 

;;   =    =    =   =   =    M  33S33S333SSSS  Sd  0  Ct  O  fl  B  0  d  S 

■'    -      '      -     r,    r.    -'    r..    r.    r.    r>    dj    n>    m   <ii    m    rti    *n    fl>    oi  «-  n>    n  *     ,-  /-     »  f,    -     — 


;  -  Ph  0h  Pm  Pm  Ph  Ph  Ch  fa 


1 

a 

Is 

3s 


—  2=  '   '  V 


3 .  j  -" 


J<§ 


^«0QH0D 


is  is 


Zg^fZgZ" 

soSu°"Jazv-,"-1'i-™"''>?    a^sa  •  :s ^: co  s y 

■r'iy-^SiiazSffiZsZZXNZz     ZisZZeZzaZa; 

^tfiai^K-iir^izyiZazz'tzz    zazz±:zz;azz 

Z*^zz™i™**zi*%^*   ^zz^zg^z* 
^aza^zaaaaz^^^sa    ^z^a^isaS&a 


:S  =  : 


;Koo^     o  3:  a  ~  : 


ZZZ^iZZ^ZrVjZZxooxaco^cocooo     Zaiai^joiOffiai^f/! 

3  =  3  /.  V, "?,  '  '■  ~  /. ':  b  p  :  b  -/.  J  ^'  f  c  J      brrbbbbcbb 


I      i  ©  O  O      ;=0OOO      ;  C  =  —  O 

====-3  -3  -3  —  "2  ~  ~  -3  s  *="0  ~  -r  tS 

'r-  "aaajjafaaac 


!eooSe 


3  ■-■■ 


=fc^=fc5    !=a-S 


:■-■-■*  -f  =f  2  gTrMMM  5  w  E^'5'3  :::  = 
f^3  bt.rf.xf-=-7  aasi  y  5.3--  a  -< c  c^.~ 

/•r  .-'-r  x  x  yx  -f  -f  -r  -7  ax  x  -r  v .  —  —  •   ■-- 


,  X!  02  CE  CO  .  S  w  "-1  CO  03  fe  ^ 


a«j. 


°  2^  o  o  2 
TiTr  3  .-'•:-,  -'Tr  bf  ; 

y  t[  y  t(   y   bf   ;f   y   > 


coo 
8°J„. 

ogogoofflS" 

222000g§3^<0>>NS  wu 

0°0-<<rlpaoS    Oh^^n  aa.a^-ooOOnOnO^ 


hlSZ 


<b  a> 


o  o  ! 


.S-2-S- 


>.  >.  >.  >.  >.  ■>.  >.  >.  \ 


a  a  a 

rt   -  - 


JCOCO   Om     •     .     .     -COCO 
I0Q>H 


>h  >h  «  >h  Jh  CO  CO  00 

ffiffiWBHMMtfip-JhHl-jl-Jl-j 


X  X  x  i  -r  x  X  X  X  CO  CO  CO  CO  "■ 


:x'x'x'xxcdcoS 


^S^a 


ZZ«iffi 

cocoZZ 
o  o  u  o 

eaas 
ZZZoa 

obb° 


as  a -2  -2 

>  §  gfe  fa 

is^r  c  c 

•    flj    OJ    °  ° 


nac.Q.Q.! 


c.  a  a  a  o.  a  a  c,  a  a  a  -  a     aaaaaaaa 


oococooocoocococcccoo   oooooooo  , 
OOCOOOOOUOUOOOOOOOQUO  OOOOOOOO  o 

ooooooooooooooooooooo    ooooooooa 

ooSoooooooccooocooooo       000000003 

aaau,aaat.aaaa'-i.fc.i.t,aau.a    au.afcfc.fafcHfcP-, 


xPhPhO     O 

sill    I 

HSSO     O 


87 


i 

1     1 

\ 

£ 

2^ 

X 

I 

i 

£ 

|1 

1 

1 

o 

C 

C 

C 

O     6 

C 

~& 

-        <~ 

o 

L 

7> 

C 

Z-      c 

■     8     +■ 

a> . 

a 

c 

.9    .5 

c 

J3       c 

c 

= 

~IC 

C 

■£       .2 

'i 

'S 

<D          * 

a>          'S 

Px 

p. 

ft 

PL 

Ph     Ph 

ft 

«T 

pa     ft. 

Ph 

ft 

Si 

ft 

pa        Ph 

i_- 

i 

aT     <m 

(MIM-fl- 

■       oiooc 

O        cr 

M 

•*§  ■«  c^" 

OinctDONiO-- 

§        u- 

iO  in  lO  lO  iO  iO  lO  »c 

•o 

E 

K 

5          "fl 

o»t 

ITMO  — 

.r 

io  —  >ra>6 

oioci 

si 

JOt; 

H-JlOOOOOOOiJ 

§11 1 

g£        § 

«S?o§S  » 

■  c  ._£ 

oo^-  o  ^  '^  ca  cr  'O  --  —  CM»n-rr3 
io>o  t.io^-io'Oioinioioioioio 

CDOOQOC 

ss^? 

»o  ^r  »o  ^5  * 

ijji 

gJJJl.t 

g|"S||i 

sis 

Z;  t 

si 

o  SiSjSojujS  1 

|||| 

>C_ico_i 

■>    r 

ll^jjjjjjj^^Sjj^ 

-i    0. 

_  1 

1' 

& 

rt| 

s 

£  -s 

£isis 

~££ft! 

££& 

&: 

~i 

is -sis  pa  ft. 

& 

•SPl,^IS 

is-es-sis^jsjs 

£ 

| 

H 

2; 

S 

WgK 

H 

a 

pt 

gj 

u- 

W   i  i 

1^1 

K 

|p£ 

H    j 

ww  yp 

'j: 

fc 

H 

S2 

2 

g 
2 

2 

2 

«K2 

g£g 

§2^ 
j54 

2 

i 

2 

2 

2 
2 

2 

OS 

t 

1 

3£<S 

CfitBK 

Iji 

eg 

1 

1 

2^|g 

^yilgl 

j 

& 

S 

.-> 

J 

£ 

H  o& 

w^w 

Zoj2 

fc 

k 

s£*  s  g 

W 

|i|S 

^g  S^aa^H 

iH 

2 

2 

H 

2; 

2c£«: 

M2a: 

GO 

2 

jgtK^^^ 

DC 

22O3  2;g2,;TO03 

l 

s 

& 

H 

S^£ 

& 

HiS^^H 

^ 

2203  03 

?SS^HH gH 

DC 

2 

2 

m 

03O22 

2o32 

2wo: 

2 

/ 

a3to22o: 

02 

222o3032o32 

is 

is: 

IS 

£ 

a 

£ 

£ 

awij 

^WB 

feae 

H 

& 

rS&ti^K 

|x 

WWfeW 

is  k  js  a  a  is  h  is 

M 

!z 

•DC 

K 

2 

DD 

22a: 

cc22 

0322 

2 

2 

03  02  02  00  2 

oc 

»2o32 

032032203203 

PI 

& 

H 

& 

w 

&££ 

W£S 

«££ 

£ 

gs 

HHHHg: 

& 

:?&:«&: 

H^:W&:&:H^K1 

CO 

c 

c 

m 

oo  = 

||| 

|§bi- 

1 

c 

ogogc 

c 

gbgb 

goggofog 

2; 

a 

2: 

£ 

a 

2 

C/2032 

2wo: 

2o3a: 

GO 

DC 

2222  a 

2 

2«2203 

2a32co«22co2 

| 

c 

c 

o 

ooc 

ot-c 

ooc 

o 

£ 

•hoooc 

c 

oooo 

ililllli 

tff  ^fe 


Q     g 
8    P 


;  —  '■£    j3  5  j3 

fe  <o  >       °'S  ° 


its 


W    o    <oowpa 


5  4I|  |{||^5 


B-8li«NiHi{ 


o 

w   dwo-; 


■p-pggwHHi 

ja^^dciopa 


o  o 

o  o 

I 

o  o 


ss 

^^  o  OOO  OOO 

2  SO  OOO  OOO 

■g-gs  r3rar3  r^a 

PhPhO  OOO  OOO 


I  I  |J|  HI  HI 


o  o  oooog 
o  o  0000  £ 

$     M     ££%££ 
6  6  OOOOS 


0000  OOOOOOO^ 

aaaa       aaoaocs  ajf 

0000  0000000a 


o    ~o~ro   otovo   « 


en       E- 

t^     i^  t^ «                         -a 

~  -^ 

_:  .« 

.sjs-gS-a 

2 

="•3 

ffl« 

-7     77ffl                        (i 

X~ 

TSPh 

Ph13Ph-3Ph 

-Ph 

Ph 

^ONO 

set'-" 

~  -:-" 

fn 

o^" 

m  usw 

Z~    i  -1:    -    -., i  ,-  =  'A  -^  S  ro  o  ~?  ci  oc 

S?S§2 

-  ->  -  —  ciT'-i  o 

kooooo 

to-o- 

H(  )' 

-O" 

575 
nt 
iler 
nt 
iler 

^I^^IHlllllgU 

2  feo  S  «  V 

~  &&&&o£££&&tzlm££&£$-' 

isi? 

& 

£      £      £ 

Ph 

~££ 

s= 

'£%£. 

«SmS 


!Hh 


~COwCoZCOCOCOCOZ.2;tBC0.z.COCOco 

ZcoceZgcocogcecocoZcocoZcoZ 


w'g 
Z^ 


g£ 
Zco 


"CO       $       CO       CO 


Z     to 

S    &= 

Z      CO 


£   S   £ 


Hg:     H     £     H     £     £ 


2   zg   z    zg<? 
z    ^T    «r    ^Tz 

°°    1  •    ""?    "!  •  "A 


C0» 

COZ 


32co 

CO  CO  CO 

ZZco 


=«=      o  a 
w.      .2  5 


_  =te=te  o  i  =  s  =5  --  F  F  a  A3 
&     S3;a-s«aHWW§8g&8l.gg 

O    HjOpqpq^o'^^^SdawWcdS^ 


a  c      a 
o  o      o 

§8     8 

oo   o 

P?     ?' 


£S= 


*?  sfi? 


5*      3  3  >> 

1  K-*i 

S     W     <J     o     oo    6    OWM 


=!   o 


a  a 
WW 


,ggSM 

ojo^S^dodddddddddo      do 
°|coco  ^OOOOOOOOOOOO     OO 

5B.ttBo6ooo6oo5o6o  oo 
uPSS^oooooooodooo  do 


o 
O 

d 

o 
U 

o 

o 

o 

o 

o  o 
OO 

d 

0  o  o 
OOO 

O 

o 

o 

o 

o 

OO 

O 

OOO 

! 

s 

i 

5 
M 

jj 

1 

fjf 

5 
M 

^|| 

o 

o 

o 

o 

o 

OO 

u 

OOO 

8    e 
o    o 


)  tO  IQ  -f  »0 


Ji 

ID 

.£ 

$ 

f 

f 

i 

<£. 

U 

«S 

u 

u 

U 

u 

a 

a 

a 

a 

d 

Pi 

Oh 

Pi 

Ph 

Ph 

o 

S3 

I 

Sg 

o 

fe 

d 

..us  ■- 

•V;  -^  ;~ 


2  §  «o  £  a 


20?g^;g^  fcgiS^ 


£     S     &     £     &     £&     £     ^tfi: 


Oc^xl-l-CC-    c  —  -M  CO    5  -T  L2  CO  I  -,  P  -  I 
O  -^  (O  -f  iC  "^  '^  >C    — (O-riO    —  iO  _^  -!"  »0  1™  * 

CD   CD10   E10   <D    C    '~  ^^   *"  ^  -^  —  "^    ~  ;£   'r  : 

~  "  iB  "  io  ~  "  7Z1  ^  -r  ~  >o  ^  in  ^  rz.  ic  rz-  io  rz^  io  "  o  ~  tb  rzi  »c  r^  _^  ~  ■(-:  r_;  to  "  -  o  ^  *o  "23  io 


z 

a 
z 

g 
£ 

a 
z 

ZZ 

Z 

:  i  ia 
a™  :z 

a 

a  a 

"co 

a 

i 

a 

j 

a 
°? 

z 

;a 
a1? 
^?z 

a 

£; 

£ 

a 

£ 

55 

£55 

£ 

coZ      l0° 

a 

z 

Hz 

a 

a 

a 

a 
°? 
z 

CO 

z^ 

a 

z 

t« 

03 

z 

CO 

ds 

03C0 

CO 

Slil 

z 

°^ 

C-)^, 

Z 

cj 

z 

z 

a 

1 

1 

T>| 

z 

s 

=4 

£ 

,i 

H 

W 

a£ 

% 

^^ 

3 

CO 

<£<* 

N 

03 

~ 

a 

(M 

02H 

fi 

1 

02 

z 

~* 

Z 

zz 

Z 

w^im 

a 

ft|r| 

o 

a 

§ 

§ 

z 

O 

m 

ss 

IN 

a 

rr 

a 

H 

£ 

ita 

>z£a 

0> 

z 

COCO 

CO 

z 

CO 

—' 

a 

CO 

a 

£ 

a 

z 

CO 

CO 

2; 

Z 

zz 

03 

03 

^ 

asr 

t 

a 

tt 

^ 

§ 

CO 

a 

CO 

^ 

CO 

Zco 

z 

z 

o 

rs 

a 

a 

fe 

a 

f4  IS 

a 

gsa^ 
coZco? 

IS 

& 

p= 

02 

Z 

2 

03 

z 

coco 

z 

it 

a 

jsw 

w 

i% 

a 

ft 

It 

CO 

< 

COS 

CO 

HI 

Sr 

* 

H 

*r 

HH 

it 

z 

z 

coZ 

so 

z 

03 

z 

a 

z 

a 

-t 

a 

o 

z 

o 
GO 

o 
03 

o 
Z 

o 
CO 

o  o 
ZZ 

o 
03 

a 

02 

Z 

§ 

03 

Zco 

z 

a 
z 

Be 

o 
02 

a 
s 

z 

a 

CO 

o 
Z 

a 
1 

CO 

o 

z 

o 

o 

Z 
b 

o 

z 

b 

s? 

S3 

CO 

" 

CO 

ss§ 

S352 

g-« 

U5 

« 

CO 

c* 

g 

- 

CO 

CO 

«MCO 

CO 

c» 

*    £    s    s^ 

^    £    .A     ^ 

fe     fe     %     ^"< 


&   *^ie   5 


sa  ^  Si  s 


Bs    a    m    m    « 


So 

aa 


daao 


3-i 


o 
C3 

0 

C3 

o 
O 

o 

o  o 

OO 

o 
O 

o  o  o  o 
OOOO 

o 

o 

0 

O 

o  o 
OO 

o 
O 

o 
O 

o 
O 

o 

O 

o 

O 

o 
O 

o 
O 

o 
O 

31 

S 

O 

r 

o 

oo 

o 

OOOO 

b 

o 

55 

o 

o 

5 

o 

o 

o 

O 

0 

5-3 

i- S3 

!«■ 

3^ 
O^ 

cl 

o 

1 

6 

| 

6 

3 
O 

II 

3  3 
OO 

1 
6 

llll 

d 

d 

I! 

OO 

3 

d 

1 

O 

| 

d 

1 

5 
O 

1 

d 

2 
3 
O 

d 

O 

90 


£££££ 


S>0  60  t*  M 

3  3  3  3 


>  "?  » 


=  =  —  =r^   =   r 
~f-  r~-  "~  ~~  S    ~    r    ~- 

11111111 
VyOYrwVY 


■a        8 

i     Q 

»  »  »  »i£  5  iji' 

££tj«P~;s 
C  2.  2.  Z.  Z.-?~  _ 

>.>.  >.  >.-.--z.  ~ 


a  :agz 


SS°°g 

ZZ0202M 
S50000 


2  x  -x 


x  v:  x  x 


SKi^ 


CO     cc 


ill    iU 
i-  i:  v,  <5  ~i  t-^. 2; z 


OOOO    CM    O    O 

^  -  _•  ^  -  .-  >  ^ 

Zffltofflio^^z 

toZZZZcocox 


^d^z*? 


z^|eg#zM 

S?|aH«gg 
-  =  ti~-  s  2  —  - 
Sz^ccZce??? 


si 


^S£ 


_3  aj  a  £  bq 


■S 
£l  is 


CD     O 


11.111 1 II 


1^1 


§=?  g  o<."E 

.S.s"«Iq  i'|3 


ooooc 


ooooc 


c      c ■  o  o  o      o 

o    oooo    o 

£      oooo      o 


J:  fe  &  "f 

o  o  c  c 

3   C   3    C 


o   o 
S     £ 

3         3 


aaa( 


j-g-g    £    .1.1.1.1 1  |oo 

33      -<      SS££g  on:r3 
"■      S  £  S  S  oOOO 


oo- 


ojoicccia  ^^^^-5  o  o  o 

35§°gggg       ccc  C02^^- 

tL,cu  8  3  a  a  a  a         s  3  g  g  .000 
i:i:i:i;0  «  o  » 

oooocPhh 


1.  c.  IE  1£ 15  IT  IE  IE 


91 


I    g    s    g 


«   -a   -a 

O   PL,   Pm 
000000000=0 


ooooooioc 


;gggg: 


g  g 
3  2 


t       I        t       Z       I 

o    a    6    o    o 


g    g 


liiliil 

ooooooo 

iC  >0  iO  'O  >o  m  >o 


|S, 


i  -a  -a  -a  -a  t3  -a  -a  -a  - 


o.  a  a  a  a 


:g"§5 


O-^^^^^^-^-^-^-^^-^-^^-^.S^r-^g-^?  " 


g£;=g£ofcofeofee|£fc:s>>>>; 


S  23  5 

Pm       I  M  P 

I  £1  i 

g    o>,  i 

•■fll-  u  a!  1 

I  gSag 

>  tSO       "ftas 


<£►     5 


jCOCB  0H" 


JgcCDD 


£?g£ 


&g   w 


en    w    Z;w 


1  § 

2  3 


5  S 


6  2  V  <5  >  -*'  ~  ^  ^? 

<M  Z^^^CO     .c!|  $ 

g  iisiSig  i 

CO  O  !D  «D  «D  O 'S  CO  CD 

CD  lO  CO  CD  CD  CO  CO  CD  CD 


"\  =*=pa  aq «  ea  -v  *  «  <*"  <n  - 


O  T  T 


M  M  M  M  M  M  ™ 


oh. 


Sfl.S.I.S'pllsJJaSmf 


H  a  oo  o  o  o  a  uoocooo  6  o 


ooobooobbbbbbbbbb  bob  oo  o  o  o  o  ooooooo  o  o 

oooocoooooooooooo   o   o   o   oo   o  _o   o   o  .2.2.2.2.2.2.2  .2  .2 

oooobobobbobooboo  o  o  o  oo  o  o  o  o  ooococo  o  o 


J-  HHf-HHHH  H  H 


92 


c  =2  c  o  -  - 
ooTcccc: 


icggggg.2     < 


MM  ^awaw  oooooo 


?i  in  ic  10  10       it;c 

cccccccc 
'c'c'c'c'c'c'E'c 


cccccccc 


OC  3C 


PQ  Ph  Cm  Ph  Ph  Oh  PS  C 


£1 

&  B 


32- 


S^bS  = 


Z§     §^Z§ 


;z«c. 


CQGO 


3*rz 


jj  DO  -»•  ~  BD  ~  2 

55  *  s^z^g 

Z-  ^  x  -S  fe      Z 


zS 

"?3 


:§§-^zzi 

■..■f.:J.s:s.;Tl-T. 


pgKSS 


;  =  =  : 


-: 


coco     ccZ-^ZK 


=  0      c = " o  = 


:  co  co      c  c  =  =  =  cr  -. 


5_  05 

:ZmkZmc»* 

:  j=  C:  =  =  V)  b  ci 


Ih« 


:Szc 

^7;3c 


z^|pzz 


occccc 


:J  ; 


,,  e  c  e  c 

1  a  a  a  i 


0QQ00Q 


aaamtt. 

O  <D  r-  - 


00. 


WJJJ    z& 

ig    ddddddo    s-i 


cecc"-  tc  =te^cncc 
Ji  .g  jg  j!  .2  «  S  £ 

33333JS-—    C3333 

£-S£iSd5P£5: 


OOOO coOO 

00000000 


H*S 


.S^C 


OSj  >,^oo 

oco^waoo 


c  c  c  c  c  c 
C  H  c"  c  c"  c" 


00000  Igggggf  &£ 

.2.2.2.2.2  «««£  <%*j 

f  if  f  f  CCCCCC  CUCD 

OOOOO  S  S  1  S  JSjJ  MM 

—  —  —  —  —  "3  "3  "3  *3  "3  "3  ,v  cutu 

HhHhh  000:000£  CO 


OO060OOO 

=  3jass  =  sa 

zzzzzzzz 


i  d  d  d  d  a    1 

ccrcoooc 
O  g £  £  g  gOO 

y.ir.mmmm  g  g 

^  a;  e  «  »  «rr 

HQQQQOHH 


93 


-Ooomias'-tecMCGiS'-o:  oc  - 

5  g  CD  OS  OS  OS  00  QO  00  ^  OO  OC  OC  c 


=  S  -r  o>  > 


.    30cpoccrr-  — —  ccc-^oococ 


!z^| 


i-z  !,* 


!  rvj  ^     ' 

Zsox     zZ 

o=i  =  £5  —  c 

^ZZ?k£ 


:  :a; 
iaz: 


i  -  5-  —  ~  r  ^  i.  —  i;  5"  ?■ ' 

.  M  CO  t-  ,4.  CO  T  -*  ~  ^  wi  rn  < 

<  C£3  ^     •  ^  r. 


<JW££gj? 


:S-rgggz 


24"Z^ 


~ZcoMZgwwZZZ 


Z  co  go  co  Z  co « 


llgl 


?z£=: 


ZcoZ^Eog&^c 
yjZZZZcox'Zc 


^Z^ZccgzZ^coZGOcocozcoWzzcccocOccceco; 
^cgZcoZZcocoZZcO; 


;** 


^K 


is  „««£££>: 


:TH  3 


>.*"-  /->»«««iii„  /  i  ^s  E'-  -  ?  p  p 


ooooocoooooococoooooooooooooooooooccoccoc  "_  .coocccc 
OOOUOOOOOOOOODOOOOOOOOOOOOOOOOOOCOOOOOOOO 5  ^LvCCvOO 


.  .s  .3  .=  j=j -s  - 


94 


?§  - 

<  O  -r  — 


!.1s1|2.9.a.a.a.a.a.a.s|l.2.2|.2 


:i^yy. 


:xooo«5 


°r^S  is00  u  °  °  °  u  °  u  or^M  u  "r>  J  ur>c 


igocCoocccCoC'SO 


a 

H 


s  izgaz: 


M~OOMX)x:£"~ 

Zgoco  aww£w 
«3ajZztK2*w 

CO  o  i.  S  o  i.  p  o 


ia'aHawa'aaa  ig 


t  o  r  -  ^-i=o>  £ 
CO  CO  eg    ,  M  —  ""  S  GO 

ZZ^Zcecogz 

^5aisaaea$ 

ZZ&oZZZZcocc 

coc«2;mMZ;ZZM 

..„ll|Illl|l 

ZcgggmcoZgoZZgqZZcogojqZ 
oobbbcbbccb'-rbbbfflb 

cc  re  re  re  re  re  re  re  re  re  X  re  O  »«  00  CO 


^COajGOoaW&O 

03t»Z;ZcoZZ 
H£Hgg££ 

WCGCBZZC002 

aaaaa^a 


«  :S  i 

S 

» 

zh'z  ; 

z 

Z 

B 

a 

B 

C:Z~Eq 

o 

o 

Z 

z 

Z 

iS 

M 

s 

00 

£ 

w 
z 

b 
z 

o 

aSH  g 

:= 

B 

a 

CO 

goggZgq 

Z 

Z 

z 

a 
co 

5= 

50 

BBBB 
^OQGOz; 

B 

CO 

1 

7, 

£ 

11  If 

o 

6: 

a 

Z 

b 

z 

b 

03ZZ&0 
bbcb 

Z 
a 

Z 

ie 

s^  i-h.^i^. 


^Sis 


**: 


ifrsf*^ 


■y<  ^  1 


a    3    s  1  a  j 


-lia'a'aa'aa'a  BaSSSdoaaaaaaa^^  £  £  £->i£^ 


ill! 


s||||§||  §§iiii33339S3i3|  I  3 


51  &  £ 


±~     *    £  £ 

i<<  t~  H  H 


^^totofH^^^^ri—  r -;*;  a  .5  .2  .g  SW^3  «  «  « 


£   .3 


95 


a  a 

3§a 

a 

a 

i-  i  i  i  i  IS 

ZZ 

§§z 

z 

z 

ia'SS  iH;g 

oo 

S°o 

o 

8 

B^^aZ^ 

mm 

AM 

o 
(75 

1 

|sssp| 

ZZ 

Z^z 

a 
z 

Z 

S^wS  Sa^ 
bqog  „  gOaooZ 

HH 

£s;a 

i£ 

a 

ZZ 

mZ,m 

CO 

OJ 

a  a  a 

|^|||^a 

03  CC 

a  a  js 

C0  03g 

is 

1* 
z 

a£ 

£*a 

a 

a 

Hh??HH5 

oo 

ggb 

o 

a 

°»occS°b° 

Zos^coZoaZ 

ZZ 

ZZco 

m 

rft 

S£ 

ss« 

_ 

8 

oust- IOOOO 

!v^a   |a£a 


Saga: 


a^||z|z| 


'  X  7. 


a  h  >  ^  a  b  r  - 


Zco' 


■/. 


00  CO  CO  ^  CO  03 

aa^^al 
££a^a 


.  -/.  •/.  7. 


r>v 


''-  V.  ' 


aaa^: 

00  J;  CO  02 


COZZ  „gZKGG^ 

aaa3«aaisg 

2;  oo  co  ^  >  woo  g  Z 

***£***£? 


ZccgZZc 


ZcoZZkZZ^ 


:  x 


^    3 


^      _^,— ^=»=>o  = 


HH     e^*     H     £     .g.|.0.g:g  ooc^H  t;-Z%'Z~-o     3     IffilaH"?^.     *hhh^g,;^ 


§^issss; 


c  c  c 
333 
00c 


■fiSHHSi 


H£ 


S£       >>M      o       3       MMtttttr-'-'-j-t.  J;=  :  ;  =       s       «  £■■£  5  g  g 
**       COCOE       ^       £        §3  =  3  3OOO^**o5o2M00S3       03      0303  <=><><>< 

<!<     KKZ     £     g     SSSSS^iSSQQSQCCQQ     P     WK2QOQ     SSS^^H^«feOO 


iu  o  o  Sni^a  "  o  o 


§  a   a  1  §   1 


CI    »  9)  O  C  «)  J  O 


||||||  ||||||||||SSS 

HHhHHH  £££££££££££££ 


96 


i-  n«  — . 


.2  c. 2 .Is .2. 


oooPPcccc.-^crcc  ;  —  c  ?  c  5  -  ;  -  r  ~  -  r  c  c   ;  c   c  '3   z'c'c'o"  — '5 

B  B  B  >^  c  a  e  b  ^  c  fi  s  c  s-  a  >  :  c  >  s  >  c  c  :  r  :  :  :  :  r  =  =  =  =  =^9  <= 


8.1 


oS 


m  ]  i^  i  y !  j  j  s 


iwz 


£  '.■: 
PI 

X  x  _.  x  f-  f-  Z '  f-  J-  x  ' ' s-  ~f-  - 


'x^ 


X  X  x  >  X  ' 


-is 


:&& 


*Z  ._• 
•  —  -  -  - 
.    .  -  x 


^is$isis-;^^is'lEsaHHKa^^ 

a!ZZZZa;;cZZ»ZKZZalZzz 


!  :  !  :  !  iw 

:aag  igg 

.ciodo  goo; 
02  02C0coO2[y 

zzm£^ 


lZomZ|| 

itc^Z-i 

i  o  ;■£  =  ^  fj 


:zgc,-r,gs? 

mccoig  otcoa 
ZZZoatjZZ 

zfflzzazffl 
■s££^a£ 


PI 


:  Z  X  ^  X  X  Z  Z  X  X  Z  X  Z  X  W  Z  X  X  ; 

:  tj  c-.  w  r  -  ??  r-.  "  K  cr  -  ::  ::  r.  :-  r-  —  ~.  : 


zzi 

=  :~  = 


ccaiZZteZ. 


.ZccZfB-  c 


=  =   0   3.  L 


iMhatiioooOOOi.. .      .      . Q.00    Q.  Q.  a.  »*  ^ 

'SSSSSS 


uOOOOuOOOOffl«lHi-JAt'i5:;S?hHHi-'Hi^<?5:5:s^2:ia)Bi* 


t-<       o3  <y  o  c  ii  '.'  -  '-   i-'  _'  -   6  -   -   ^  i.'  *Z  i.  ~  o  c'  i."  :J  i.'  ^  li  i."  ~  C   -   6  -  '-■  ;'  :  t  d  «  «  «  « 
XX^^^^^^^^^^^^'^^^J^'^^^^^^-=^-=-=-=^-=-=-=-a:-=-a:-a:-=-a:^ 


97 


ligSiiss 


ce«oJIIl:ii  L.'i.  £.£.£.<£.£.!£  -  .2  .2 .2  .£  .£  .£ 

pOortcocc-rcccccccccPoooooc 


OOOOOO 


—  —  a 
.S  .S  £ 
PS     PSO 


jH'HHWHBpj 


lis! 


gtagwco 


:  H  H  a  &  W  H  W  a  - ' i  H  v  is  is  ^  ^  H  ^  13  M  a  ^ 


HH^^I g 
03  to  2;,,  Zee 


&  g 

CO  02 

&  «= 

02  02 

02  2; 


^is 


hHH22S=?  •-; 


cc 


OOOHHHHddsaaHOfcO'oOoiaiaiaJaJffi 


:oOO  5  =  ;;-  a-a^j- 

i  fe  b  k»_5  ►j  j  J  6  d  ^  ^  ^  t 


IbJ 


£     & 


3  O  O  O  O  Oc 

cS  =8  «8  -8  =3  =8^ 

>>  O  O  O  O  Og 

j  si  tc  w  w  x< 


55".^ 


0r",Q     * 


98 


■M»NiOOC«5«m  =  =  o 

-..JllSIIiilill 

=  =  -  rr c  ;:  -  T  -r  ^  -  o  ^]  r-  w  i  .  c  »i  u:   r  •?  -.-'-•  ,- 

p  p    -  p   ;  ::::::::::::::  p  p    -  -  p  ;   ;  ._-  • 

>>>>>>>>>>>>>.>.  >>>>>>;>>>>>>>>;>,>.>>>.>.  >.aaj  S  £  S  < 
OD0O0O00000O00jGO0O0O&t)ffiISC 


as 


g  g 


!§:£ 


:*£ 


*    5 


£z    fc^fcfc    :gS&? 


ccZcogcoZzz"2172 


*£ 


!„     .CBOOCCtBt 


8  esHn  6"  A  A  ST"tec?  d  cT:M      Z 


•x: 


i:5j: 


zzg^S^z^SS 


;t»ZZo)ZZcc; 


H0?^!? 

■?Zz  -a 

Z7«  8  A 

K 

SE  Sec.  5-1 
NW  Sec.  6 
SW  Sec.  26 
c  SE  NW  S 
SW  NW  Se 

-/■ 

to 

;£ 

iiiSl 

H 

fe 

.O'S 
O'S 
O'S 

O'N 

a 

e  c  a  c  c  s 

T3-QT3T3T3T3 

o  o  o  o  o  o 
_  o  o  o  o  o  o 


c  a  a  a  a  a 

ii  31  £  "0  "3 13  T3  73  73 

=te=fe=fc  o  o  o  o  o  o 
■3T3T3  °J2.2.2.2.2 

3-3-3EEEEES<OQaEafi.fe&H 

£fe  3^°  a  a  a  1  a  bzzs  a  s  a  a  a  a^ 

§  H  03  ce  sOOOOOO   .   .    .OOOOOO  a  a  gg  g  g      g 


%«l 


^n* 


jKKKK     K 


c'f 


00. 


OOZOT 

££^£S 

3  3_  3t» 


]  I  8 
o  u  5 
a   a   a 


a  a 


1    1      1 


1      1    1 


sss-- 

! '—  "''  —  =  £ 


go 


iSi§>1bI 

3??3S<g3<gc 


>>15>tO>>n>iO>lO 


oi 

W 

W 

W 

p 

(J 

-A 

■h 

d5 

3 

to 

=? 

ab 

H 

CO 

d 

8 

OQ 

c; 

d 

tf 

£ 

£ 

X, 

is 

£ 

w 

w 

w 

Z 

GU 

m 

Z 

W 

* 

S 

te 

— 

o 

8 

o 

JO 

K 

— 

'' 

CO 

fc 

i5 

x  m  in  m  m  o    i    q,  i    en  q, 

£  £  £  £  £co$?eog  £coL 
ao.aaCt.TP  ^oo  a  uo>  ax  —  —  x  m  si 
>>>>>>  >i  >>  ca  ^  a  «  >,  s<x  >,  -  4,  i.  ~iri: 


2  ,.  =>  CT-  5  =  -  5  -  : 


33S 


hh 


ill 


*&. 


>  a  a  is  a  is    w 

COZCOcOCOcO       CO 

W^^W^W     & 


w 

I" 

~&& 

SI 

Z 

w  § 
coco 

«zS 

£ 

W£ 

gw£ 

DU 

Zcoco 

w 

iS  £ 

a-s-s 

z£ 

CO  CO  g; 

£ 

£?W 

SwgaS  w« 

mmW'zlco  CO" 

^&Hh^  £  g 

ZZZcO  g  COCO 

HWjsg:^  WW 

«2ZcocOH  ZZ 

^?a«  ££ 

=  —  '=;  2  ^  OO 


||| 


d      6      S  WgM 

™    ^    w  Hw£ 

W  ££»£M 

s.    z    £  Hw- 

?     W     ~-  -  - 


w    w    w    £    S3 


ZZgoZcqZZ,- 


Z  COZg 
o  0010 
co      Mtoa 


6=    S    B= 


g   a 
a  s 


a 


S'2'H^^'C   l-S 


=^Q    ilwcSwfaa^j 


~  z  ~  ' 

|l|w'dg   d   If   a>'3:||gga'   |od 
£«Sph'<W    «d    cSco    cidgaaQww    pw    w    w 


ESSE 

5  =  3- 


a  c 

.2  s 


ill 

£  H  H 


c  e  e  c  -  - 
000000 
DOOOOO 


fed,  £00(2(1,^01^  •■§ 

o  o  (5  —  73  1.  1.5S2  St 

e  e  W  -  c^2^  =  E3  a  -g-S 

OO  .j^cBrtJS-iap  .££■— 

OO  OcocoOO^aHCO  >H 


o   o 
0   o 


000 


100 


M 

63 
H 
■a) 


J      §      g      § 

o    o    o    o 
a   a   a   a 


!  E  :;  S3  2T  ^  «  o  « 


saB^lffs&^ilssIsis 


jcoco^^  ao 


SSSSkSS 


.3.3.2.2.2  S5o' 


^HEEb^^^^cS*' 


-m^co-cocoS^^^ 


g  -  c  co  z  co  co  co  v.  z  7-  g:  I  x  -  z  Z     z 


CO       M 

ft  £ 

z 


cosjZZZZcoZcoZcococecoZZ     Z     Z     Z 


•S^a^towtKZcocoZZcoZcoco" 


£     £     £ 

CO       CO       CO 

f  ZWHKH£6363££63£&363£:     63     63     a 


b?^?z£2;a2ZZcocoZcoZZZ 


£>&&£)  £>;=> 


a  s-. 


^seg-sssssss* 

•iMfefes'/:  7.  x  x  x  x : 


i_i  ccoco 


c  c  c  c:   =•> 


ill! 

1    CD    0>    B 

:  i  —  - 
ooo 


;  a  a  a 

'B&5    !!!! 
;^»^w  o  o  o  c  o  o  o 
I  p  6  pOOOOOOO 

;ooog  aaa  a  ae 

"3  39S3SSS    .a 

~  T3  -3  c  o %  oj  i>  cw  OJ  oj  cv  ojr  ^ 

>-££  —  —  OOO  g  2  s  s  ce  ca  ctsS^ 

■g-aT300-|-3^;3:3;3:3;3;3:H<::  3. 
<DCo~~.3_3_ac:GGeGc  ai?a 

2.  rt   a   ^  -£  ii  g   S    MiMMMMMM—  — 

coi-ti-icocococo-coaaaaaaacoai 


££ 


101 


5  fl-S  i 


2ZZZZ 
£££££ 

!c  =  ~  i S  = 


«    4    O    J    «. 

ggsss 


o  o  o  c  o 

S  5.E.S.2 
3  o  e  a  o 


Si  §  S  S  8 

CCCCtKCCM 


oc 


:CC 


102 


103 


£ 

DO 
OS 

J 

i— I 

< 

Tt) 

d 

0 

5- 

T3 

cu 

a 

n 

GQ 

PS 

43 

<J 

.SO 

^s 


32Z 

-7 

"T 

TW 

Z» 

" 

" 

■w 

s* 

c£ 

c£ 

J 

<£~ 

l£ 

Z 

5: 

Z 

a 

§1 

£W 

H 

W 

W 

£* 

COCO 

z 

z 

CO 

coZ 

BH 

£ 

W 

=E 

WW 

ZZ 

CO 

Z 

££ 

W 

£ 

W 

*£ 

ss 

0 

0 

0 

°b 

CO 

M 

S3 

Mco 

coco 

z 

z 

CO 

Zco 

gs 

S 

0 

0 

8g 

>  2 

Qffi 


5      0^ 

o   05 
Is 

O  5 


P<  cj  g>  o 

p  e  a  I 

s  ?  c  5 

3=     w     5  fe  8  fe 


as 


-^ 


104 


sg 


a  c  —  x 


c  e 

cfcw 

|l 

II 


SO 


H0 


— 

cc 

s 

o 

MM 

& 

g 

Wis 

& 

co 

COM 

w 

W 

w< 

£^ 

£ 

£ 

£w 

h9  ; 


go2M; 


aiZcooa 
£WWW 

o  oo  ^ 
gg  go 
COCOCOZ 

o  o  o  o 


5  I 


-a 

sal 

II 


III 


P 
is' 

w  >■-<;  s 
B3=  szi 

.9.3.1  2 

Kisiso 


o 

I  si 

5   ww 


«   £ 


gO.5 


S>0^ 

■a  J. 2  £ 

ffliSza 


105 


o  t.  0^.2  c 

o  £0^  go 


a  3  o  S,2  »  3's  *  >> 

H  Oh  g  a,  S  ft,  <<  ci,  h  o 


lit 


go's 


»  :23sK 

ZcocoasZZ 


Ito^aiw™ 


co  ?J  W  ao  "*  ~ « 


coco^coZcoarj^tn^; 


Hit 

1**18^ 


j<32 


|o|j 


=     £ 


I  ill! 


CSC 


wO"E 

t'oi^c  -  =  ~  £i~-  tQ? 

Kij*    |oiiS:iis|H  ' 


106 


m 

CO 

-j 

lO 

►J 

o 

w 

£ 

g 

t* 

T) 

Ch 

1 

Mh 

r> 

</.' 

r/j 

1—1 

S 

H 

s 

«! 

CD 

^ 

^H 

£1 


££B= 


CO  cot 


Si 


oo 

22  = 


ccto.S  S  £ 


=  —  m     =  =  —  = 


=  =  =  o  — 

—  ~1  —  IC  = 


S5S 


z;z; 


yaQw  gee 


:^5S 


a  Sag: 


;  ;  i  ;    a 

! ! !  Ni 

coHojcoZZ; 


ace 
s  s  Is 
o  o  o 


666 

s  s  s 

oco 


c  a  a 

111 
www 

oawpa 


i-tB^OCO     ,     ,     , 


Qo-it 


1° 

OO 
"J 


~  —  ~ 

0  o  c 


o^oy^O  c 

ocoSf 

-d-o-o  $  k 
a  a  a  c  g 


*  I 


oooo 

llll 

OOLO 


■■6^  c 


HHHH     co-imH- 


107 


3g* 

gZce 
WW 


22 

EC  03  — 


